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What’s Wrong Here? 


SomE pay when you are in the mood for wondering 
what it’s all about, drop off the train at American Falls, 
Idaho, and walk along the bank of the reservoir towards 
the wonderful hydroelectric plant that supplies electric 
power for that section of the state. Quite likely you 
will get a view nearly identical with the picture above. 
Then your mental processes will begin to work and you 
will begin to doubt your own eyes for the whole thing 
seems wrong—like one of those what’s-wrong-here pic- 
tures—and you wonder if somebody is not playing a 
joke on you; for here in the middle of the lake are 
trees in formal rows and squares and they are not the 
kind of trees that you are accustomed to see in the 
middle of a lake. Then, too, here is what you would 
expect to be the hydraulic surge tank of the power 
plant but a mile or more above the dam where no re- 
spectable surge tank would think of being—and made 
of concrete, entirely unconventional ; howbeit, there it is. 

If, in bewilderment, you seek. information from the 
first native you see, you get an earful about as follows: 
‘Well, yer see, we wanted some ’lectricity to pump our 
iragatin’ water and old Snake River had water and 
power, too, that she didn’t know what to do with, so 
we just stretched a dam across her and tuck em both 
away frum her. Then we found the old river wouldn’t 
stay ’way from our doors, so we moved the whole town 
back upon the hill there. Course we didn’t move the 
trees er the grain elevator nur a lot of no ’count houses. 
Then we left some Hammermill Bond paper down thar 
to test it out scientifically. Oh, it showed up fine after 
six years but you’re all wrong about that surge tank.’’ 

Now, while you are wondering about reservoirs and 
pools as they are used for power purposes, Mr. Ran- 
dall’s views on the subject, as told on page 449, may 
dovetail in with your own to form a picture as attrac- 
tive as the one reproduced above. 
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WITH THE EDITORS 


Cut Down Overhead 


Only discouragement can result in trying to carry © 


as a charge on present output the overhead on twice the 
plant needed for that output. Excess capacity can only 
be written off as a loss due to past bad judgment. The 
excessive investment may have been due in some in- 
stances to overgrown ambition to cover a national mar- 
ket when the product and organization were adapted 
for only a limited territory. In other cases the possible 
market was overestimated; in still others a product 
became a pet project of the manufacturer and expansion 
was pushed with little consideration as to possible de- 
mand. In any case, unless careful analysis shows a 
probable profitable market within a reasonable period 
for full capacity of the plant, the excess capacity should 
be disposed of or converted to other uses, the loss writ- 
ten off and overhead reduced. 


To get taxes, another excessive overhead, back to 
within reason appears to be most difficult. Unless 
political office holders can be convinced that the people 
whom they are supposed to represent are determined 
that government—federal, state and local—shall return 
to its proper job instead of acting as a sinecure for 
henchmen of politicians, a nurse to week-kneed indus- 
tries and a cat’s paw for ambitious reformers, we shall 
probably see mounting expenditure for favored locali- 
ties, projects and regulative agencies, accompanied by 
efforts to devise new ways of taxing already overbur- 
dened business and wage earners, in order to provide 
pabulum for the hangers on at the political courts of 
cities, states and the nation. 

The will to economize and to reduce the number of 
organizations and persons who feed at the public crib 
is, at the present time, the most important test of quali- 
fication of any office-seeker for the job he wants. 

Even many governmental activities which may seem 
to serve a useful purpose should be abolished, unless 
they can be proved essential to the welfare of the 
majority of the people. A tax burden such as is esti- 
mated for 1932 of 30 per cent of the income of the 
country means strangulation of business and industry 
and discouragement of the efforts of individuals to make 
progress. Concerted effort to force tax reduction is 
vital to the recovery of industry. 


Every government activity can find somebody to 
defend it—aside from those who are getting a good 
living out of it. Economy may dictate that activities 
which we as individuals think worthwhile are not for 
the best interests of the people as a whole. Then indi- 
vidual interest must give way to civic interest. 

Overhead,—including taxes, charges on account of 
investment, excessive management charges—goes on re- 
gardless of the amount of product turned out and adds 
unduly to cost of production when output is low. By 
cutting overhead, not only are red ink figures made 
less formidable but the time. will be hastened when red 
will change to black. Also, as business returns to nor- 
mal, the black figures will be more satisfactory. 
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Helping Yourself 


It is surprising what a wide awake engineer can 
do to better conditions in his plant, if instead of sitting 
around grumbling about what he has, he sets about 
bettering conditions. Sometime ago one of our sub- 
seribers wrote in that he was badly in need of addi- 
tional capacity from his mixed pressure turbines. Gen- 
erators had recently been rewound to give sufficient 
generator capacity but the turbines wouldn’t carry the 
necessary load. 

First a thorough study was made of the electric load 
of each department, reducing where possible and stag- 
gering peaks in others. Then they were allowed by the 
manufacturer and insurance company to raise the steam 
pressure 8 lb. They also found that the superheater 
header had some blank spaces which when filled raised 
the superheat 30 to 40 deg. F. Back pressure on the 
mill engines was increased to 4 lb. This increased back 
pressure seemed to have no effect on the engines as the 
steam per ton of output remained constant.. 

This is just one example of what can be done by 
conscientious careful planning and stopping up the 
leaks. Careful attention to details like this is what gives 
the management confidence in your judgment and 
ability so that when additional capacity is really needed, 
your recommendations will carry weight. 


Little Wastes 


With business flourishing, returns satisfactory and 
production high, small wastes and losses are seemingly 
of little importance and are often overlooked. While 
the immediate effect may not be serious, the possible 
saving by changes in methods and equipment, which 
can easily be financed in prosperous times, may make 
the difference which will avoid red ink figures when 
profits shrink in dull times. And it is in such times 
that financing the needed changes seems difficult. 

If leaks have, unfortunately, not been stopped, it 
is all the more important that in times like the present 
they be plugged immediately. Saving little wastes is 
now essential. Changes, replacements and overhauling 
can be done at minimum expense. If they are put off 
until business revives, not only will their cost be in- 
creased but interference with production may cause 
further deferring. Meantime the losses will continue, 
right now when they can least be afforded and later 
when they will reduce profits and delay getting back to 
a satisfactory-return basis. 

Maintenance of plant and methods in a condition 
for best economy is at all times the part of wisdom 
but is most essential when reduction of costs is vital 
to the recovery of business. Reorganization of plant and 
working routine now will eradicate the little wastes at 
the time they hurt most and will be the start toward 
maintaining that condition when business is again good 
so that in the future a lull in activity will not find 
those wastes hampering our efforts to ‘‘come back.”’ . 














.. 2 mae ae at Oe oe le eet: 


_— — a | 


QQ, => 











There Are Two Sides to Every Question 

—The right side and the wrong side. We don’t 
recall who first enunciated this startling bit of philos- 
ophy, it may have been Mr. Dooley, but it doesn’t mat- 
ter, Mr. Dooley will serve nicely. As philosophy, we 
never did think much of it, indeed to us not only is it 
unsound philosophy, it is downright stubbornness. For 
all that, it is the attitude most of us assume when we 
are confronted with a debatable question. and, unrea- 
soning creatures that we are, we are never at a loss to 
know who is stubborn,—our side always is the right 
side. Take the question of the Central Station versus 
the Private Power Plant, for instance; for many years 
proponents of the two systems have argued hot and 
furiously over the respective merits of their systems, 
each side contending that the cther was wrong. 

Now, it was James Harvey Robinson who said that, 
‘whenever a thing is universally accepted as being true, 
then it is well to question its truth seriously.’’ And so 
it is, in this argument, a few in the industry with per- 
haps more reasoning power and less emotion than the 
rest of mankind, have suggested that perhaps there is 
a middle course, in which the respective advantages of 
both the Central Station and the Industrial Plant can 
be combined to serve one good purpose. In engineer- 
ing circles at least this view is gaining headway. For 
this reason the article by Guy Randall in this issue is 
of interest for in it he contends that the ‘‘pooling of 
power,’’ as he calls it, is the ultimate development of 
the Utility System. Coming from an engineer of Mr. 
Randall’s calibre, this challenge to the Utilities is par- 
ticularly significant. 


Christmas in Arizona, or What Happens 
When the Load Goes Off 


Maybe you think it’s funny for us to be telling a 
Christmas story in June, and in Arizona, of all places. 
Well, it isn’t. Even if there is no Santa Claus in it and 
even if the title seems ‘‘all balled up’’ with ‘‘load’’ and 
Arizona, we still insist it is a good Christmas story. 

The load? Well, you ask us, ‘‘what does happen 
when the load goes off?’’ 

It all depends. Usually the chief comes hot-footing 
out of his office, wanting to know what the h--l is the 
matter and what blankety-blank idiot did this or that, 
but that’s not what we mean. What we refer to is this: 
Suppose you have a plant with a certain capacity which 
has been operating at or near full load for a long time. 
Then something happens— Congress passes another 
bonus bill, ‘er sumthin’, and as a consequence the load 
drops way down, clear out of sight. The load curve 
hides behind the zero line, not merely for a day but 
continuously for weeks and months; under these con- 
ditions, what happens to the costs? 

Now this is where our Christmas story comes in, for 
this is just what happened at the Diesel plant of the 
Christmas Copper Co. at Christmas, Arizona, which, by 
the way, was described originally in our Feb. 1, 1931, 
issue. For the first year, this plant operated at a fairly 
high load factor, but the next year the famous Christmas 
depression came on the scene and the load fell off. What 
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happened after that, how the unit costs were affected, 
which factors were important and which were not, forms 
an interesting story. Whether you run a Diesel plant or 
not, at least glance over the article on page 452 for 
some general principles of engineering are involved. 


When the Load Goes Up 


This is quite a different stery. When the load goes 
up, one essential requisite is that enough generating 
capacity be available to meet it. Now, this is not always 
a simple matter; one cannot just take a Sears Roebuck 
catalog and say, ‘‘send over a 75,000-kw. generator 
tomorrow, we’re getting some more load next week, so 
rush it.’’ Indeed no; installing a generator or a trans- 
mission line, or building a dam is something that re- 
quires careful planning. On large utility systems, to 
maintain service in the face of rapidly increasing. loads 
means coordinated planning, sometimes years ahead. li 
means exact scheduling so that the work of the engi- 
neering, purchasing, construction and operating depart- 
ments dovetail properly to supply the service. 

To show exactly how this is accomplished in a large 
organization, in this issue we describe the procedure and 
routine followed by the Byllesby Engineering and Man- 
agement Corporation. Maybe your organization is not as 
large as Byllesby’s—maybe it is only a little 200-hp. 
plant, but never mind, the general principles are the 
same and the details of the system can be adapted to 
the needs of a small organization. 


“Ladies, Beauty is a Blessing of God, 


—and everyone ought to preserve it; in fine, they do 
as much offend that neglect it, as they do that paint 
their faces.’’ 

This advice offered in 1686 by Stephen Draper in an 
advertisement of cosmetics addressed to the women of his 
time, sounds quite as modern as an advertisement in 
Vogue today. But we are not concerned here with the 
use of cosmetics, that seems to be a billion dollar industry 
in itself. The fundamental truth that ‘‘they that neg- 
lect beauty, offend’’ contained in Stephen. Draper’s 
statement, applies, however, as well to power plants and 
engineering structures as it does to feminine makeup. 

Cosmetics for power plants? Why of course, nature’s 
cosmetics, green grass, flowers, trees, shrubbery. When 
the sun and winds chap and burn Mother Nature’s skin 
and when floods cut gashes in her shoulders, what does 
she do but reach into her bag, cover the scars with 
grass, shrubs and flowers. 

In a similar way, man is applying nature’s secrets: 
In the development of his industries, man often defaces 
natural beauty and while in the past he has thus done 
much to offend, today he is giving nature’s cosmetics 
a chance to cover up the ugliness produced by his 
works. Power plant executives have discovered the 


value of landscaping the property around their plants 
in enhancing the value of their properties and in im- 
proving public relations. Some of the beauty spots in 
the industries of the country are illustrated in an ar- 
ticle in this issue on the art of landscaping as applied 
to the power plant field. 
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Schedules 


When a new project is planned it is just as impor- 
tant to know when it can and will be finished as it 
is to know what it will cost. This article describes 
the methods used by one organization doing work 
for operating companies from Pennsylvania to Ore- 
gon and from Minnesota to Oklahoma. Methods of 
correlating costs and estimates were covered by the 
same authors in the N. E. L. A. issue of 1928. 





By H. W. FULLER 


Vice president in charge of 
Engineering and Construction 


And W.B. RITTENHOUSE 


Production Engineer 


Byllesby Engineering 
& Management Corp. 
Chicago, Illinois 


CHEDULES are time budgets. They are as 

essential to efficiency in the use of time as 

financial budgets are in the employment of 

funds. Especially is this true when engineer- 

ing, purchasing and supervision of construc- 
tion for many widely scattered projects are centered in 
one organization such as the Byllesby Engineering & 
Management Corp. 

For several years this comnany has scheduled its 
operations with excellent results. Not only are projects, 
with few exceptions completed and ready for service 
by the dates specified, but the load factors of the vari- 
ous engineering and construction divisions are greatly 
improved, with consequent economy. 

It has been contended that schedules prevent indi- 
vidual initiative and interfere with those sudden shifts 
of plan which the exigencies 


division is promptly made known to other divisions thus 
enabling them to adjust their work if necessary. Inten- 
tional deviation from schedule by one division is‘ per- 
mitted only if it does not interfere with the work of 
another division or with the schedule as a whole. 


All changes in or developments of the schedule are, 
if practicable, made through the production division 
or, in an event, are immediately made known to that 
division. Informal agreements or private understand- 
ings between divisions are discouraged. All phases af- 
fecting schedules must be in the open and it is the busi- 
ness of the schedule section of the production division, 
as a clearing house, to keep them so. These and other 
features of the scheduling system are set forth in more 
detail in the following paragraphs. 

The central purpose of the scheme is, of course, to 
bring all projects, under the 





of all construction work oc- 
easionally demand. To guard 
against this criticism the 
scheduling system in use by 
this corporation has been 
made extremely flexible. 
Schedules are prepared only 
after obtaining a full expres- 
sion of requirements and pos- 
sibilities from all concerned; 
they are not arbitrarily made 
or enforeed. The procedure 
must necessarily be centered 
somewhere and accordingly is 








supervision of the engineer- 
ing department, to a satis- 
factory completion with a 
minimum of confusion, rush 
work, delays and expense. 
This can be brought about 
only by coordinating the 
work of the engineering and 
construction division of the 
engineering department, and 
that of the purchasing de- 
partment as well as the prom- 
ises of the manufacturer, 
with the desires and needs of 














the subsidiary and affiliated 





assigned to the production 
division. 

The system has been built 
around the central principle 
of publicity. As engineering 
and construction proceed, all 
information having a bearing 
upon the time element is 
made known to all concerned 
with the execution of the pro- 
ject. An unavoidable devia- 
tion from schedule by one 
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companies. To effect this co- 
ordination and accomplish 
these purposes, the various 
operations incidental to the 
execution of each project as- 
signed to the engineering de- 
partment are incorporated in 
a schedule in such detail as 
may be warranted by . the 
nature and size of the pro- 
ject. 
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Duties oF Propuction Division 


Scheduling activities are centered 
in the schedule section of the pro- 
duction division but the division does 





| JOB PRELIMINARY SCHEDULE 


| 











not arbitrarily establish schedules. 
Its function is largely that of coor- 


2 . ; x 4 Assigns dates for: 
dination as indicated by the follow- 


PRELIMINARY ENGINEERING SCHEDULE 


Preparation of estimate and aie. af 


PRELIMINARY CONSTRUCTION SCHEDULE 
Assigns dates for: 


Starting and completing construction of each 
major feature of structure and the installation 





ing duties: Ascertains the views of 
assigned engineers, construction sup- 





chasing and delivery of each major pe bik pr 
equipment and material. 


of the equipment. 














erintendents, purchasing department 
and operating officials with regard to 
requirements and possibilities in con- 
nection with all work assigned to the 
engineering department; assembles, 
adjusts and coordinates their ideas 





COMPANY MASTER SCHEDULE 


Embraces all projects contained in the annual improvement 
budget of an operated company. 




















into tentative schedules; submits 
these tentative schedules for approval 
or modification; readjusts the sched- 
ules, if and when necessary, giving po my 
all possible consideration to the sug- 


Assigns dates for: 





MASTER ENGINEERING SCHEDULE 


Requisitioning major material and equipment; 
securing information essential for design; and project. Also specifies dates for authorization 
completing sufficient drawings to start con- 


MASTER CONSTRUCTION SCHEDULE 
Assigns dates for: 
Starting and completing construction of each 


and clearance (Securing rights of way, sites, 
permits, etc.). 














gestions received and to reconciliation 
of incompatible requirements. 





After readjustment, the section 
secures approval by the chiefs of all 





JOB DETAILED SCHEDULE 








assigned engineering divisions, de- 
partmental heads and operating offi- 














cials of the adjusted schedules and 
distributes approved schedules, which 
then .become the official schedules and 
govern the time elements of all oper- 





DRAWING SCHEDULE 


Assigns dates for starting and 
completing each prominent 
group or class of drawi ings, a 

ing similar dates to 


CONSTRUCTION SCHEDULE 


Lists all construction processes, 

material and equipment and 

assigns dates for starting and 
ion work 


MATERIAL SCHEDULE 


Lists all material and equipment 
entering into the are and, 


fi h 
‘or eac item, assigns ge on completing 





drawings as projected. 











ings or o clearance to sup- «a 
lier, delivery of —_ 
ot Bee also for 








ations to which they apply. Subordi- 
nate schedules prepared by division 
chiefs. or construction superintend- 
ents, made independently of the pro- 


status of related 

as ie, 

thus a the basis rad Toi. 
low-up a 




















duction division, must. be compatible 
with official schedules. 

' Thereafter, by means of routine 
reports or special action it is neces- 
sary to: Keep informed of the status of all scheduled op- 
erations; disseminate information thereon; notify indi- 
viduals of the proximity of ‘‘due dates’’; and in critical 
eases, advise division chiefs, purchasing department, or 
the manager of engineering and construction of the 
necessity for prompt action to avoid sérious lapses in 
the schedule. When circumstances necessitate, schedules 
are revised in the same manner employed in their prep- 
aration. Periodic and special reports are also prepared 
on matters relating to schedules, such as comparisons of 
scheduled operations and actual performances. It is the 
further duty of the production division to furnish infor- 
mation concerning the progress of work and conditions 
likely to affect it; all inquiries pertaining to this directed 
to the production division, although copies of urgent in- 
quiries, at the option of the writer, may be sent to the 
manager of engineering and construction. This assign- 
ment of functions to the production division does not 
relieve division engineers, construction superintendents 
or the purchasing department of their duties to initiate 
within their appropriate spheres, such action as may be 
necessary to expedite any project, provided such action 
be taken through or made known to the production divi- 
sion. In fact it is not only the right but the duty of 
all who have part in a construction program to ca!l 
attention to factors which might affect that program. 


FIG. 2. 


SCHEDULES OF THE THREE TYPES INDICATED 
AND DEFINED ABOVE ARE USED. 


PROCEDURE 


Scheduling procedure must be sufficiently flexible to 
accomplish its purposes with a minimum of rigid rules. 
In lieu of such rules the procedure indicated in this 
article may be considered as typical, particularly for 
the larger projects. It is, however, subject to such modi- 
fications as may be practicable for the smaller or simpler 
jobs, or as may be required by the exigencies of indi- 
vidual cases. For work not requiring coordination be- 
tween agencies the completion date only is scheduled, 
and local purchases are not scheduled unless their deliv- 
eries affect other schedules. 

Regular dissemination of information concerning 
the status of every phase of a scheduled project is one 
of the most important features of the production divi- 
sion procedure and is designed to encourage and facili- 
tate intelligent initiative on the part of construction 
superintendents, division chiefs and their responsible 
subordinates. 


JOB PRELIMINARY SCHEDULE 


This preliminary job schedule, shown by Fig. 4 is 
designed to establish a completion date which, with 
due consideration to the periods required for engineer- 
ing, delivery of material and construction and to the 
effect of this schedule upon the master schedule of 
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which it later becomes a part, most nearly satisfies 
service requirements. A job preliminary schedule is 
prepared, adjusted and approved for each authorized 
project, those for the larger projects being prepared on 
standard forms, while those for small jobs are usually 
entered directly on the master schedule referred to 
later. The job preliminary schedule may be divided, as 
shown in Fig. 1., into an engineering and a construc- 
tion schedule, although frequently these two schedules 
are combined as in Fig. 4. 


Company Master ScHEDULE 


This company master schedule, Fig. 5, schedule con- 
stitutes a program of all the assigned work to be per- 
formed during a year for an operated subsidiary: It is 
prepared concurrently with, or immediately following, 
the job preliminary schedules and is, in fact, a consoli- 
dation of those schedules, adjusted and approved as 





schedule as a guide in formulating his construction pro- 
gram. 

This schedule prepared in accordance with the ac- 
counts and sub-accounts of a detailed cost estimate, is 
divided into three sections: Drawing schedule; material 
schedule and construction schedule. 

These subdivisions, defined in Fig. 2, naturally im- 
ply concurrent engineering work and obviate the neces- 
sity of a detailed engineering schedule. The drawing 
schedule is shown by Fig. 6 and the material schedule 
by Fig. 7. 

Fottowine Up ScHEDULES 


Any failure to observe a schedule which jeopardizes 
the completion date of a project, calls for an effort on 
the part of the production division to secure, through 
the proper agency, such special action as may be neces- 
sary to meet the scheduled completion date. The dis- 
charge of this duty requires the production division to 








explained earlier. This schedule is sectionalized, as 
shown by Fig. 2, into a master engineering schedule and 
a master construction schedule. A master schedule for 
the electrical engineering department is shown by 
Fig. 5. 

Jos Detai.ED SCHEDULE 


In due course, usually following the receipt of a 
detailed cost estimate, a job detailed schedule is pre- 
pared for each authorized project, except for certain 
very small jobs which may be adequately scheduled in 
the company master schedule. The job detailed sched- 
ule replaces the preliminary schedule and, after adjust- 
ment and approval by the production division becomes 
the official schedule for the project. 

In the preparation of this schedule the construction 
superintendent is first consulted as to the most desir- 
able sequence of the various field operations and their 
probable duration, but when drawing and material de- 
liveries are known to be the controlling factors, these 
are brought to his attention in the form of a tentative 
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FIG. 8: ADDITION oO 
RIVERSIDE STATION, MIN- 
NEAPOLIS, MINN. NORTH- 
ERN STATES POWER CO. 
ONE 35,000 kv. TURBO-GEN- 
ERATOR AND THREE 250,- 
000 LB. PER HR. STOKER 
FIRED BOILERS, BUILDING 
EXTENSION. AND’ STACK. 


AUTHORIZED May 8, 1930. 
SCHEDULED FOR SERVICE 
AUG. 1, 1931. 


PUT IN SERVICE AUG. 10, 
1931. 





be informed currently and accurately of the status of 
every element of each scheduled project relating to; en- 
gineering progress; drawing progress; status of mate- 
rials and construction progress. 

Engineering and drawing progress is noted by means 
of interviews, conferences, exchange of memoranda and 
records of work performed, reported on a special form 
made for the purpose. The drawings referred to must 
be identified by titles and drawing schedule numbers as 
well as file numbers. 

Status of materials is verified in the following ways: 
Requisitions on the purchasing engineer drawn by divi- 
sion engineers, are routed through the production divi- 
sion to check their receipt against the schedule, to add 
a notation of the schedule. dates for the return of ap- 
proved drawings and delivery of the materials and to 
check the account classification. Proposals received by 
the purchasing department are transmitted to division 
engineers through the production division so that it may 
advise the engineers of schedule dates for their return. 
Proposals, with recommendations, returned by division 
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COMPLETION DATS. 6-30-30 


PURCHASE ORDER een 


AN! 
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FIG. 7. JOB DETAILED 
SCHEDULE 

This schedule is prepared con- 
currently with the construction 
schedule and lists all of the prin- 
cipal items of material necessary 
for the project. It is coordinated 
with the drawing and construc- 
tion schedules and shows dates 
when each of the principal steps 
incident to ordering of the vari- 
ous items must be performed in 
order to have materials delivered 
as required by the construction 
schedule. It is distributed to the 
engineers concerned and to the 
construction superintendent. 
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engineers to the purchasing department are routed 
through the production division for check against the 
schedule. Copies of purchase orders are transmitted to 
the production division for check against scheduled de- 
livery dates. 

Copies of all letters referring to the receipt, approval 
and forwarding of all final drawings affecting orders 
and specifically defining their character and scope, are 
submitted to the production division. Copies of inspec- 
tor-expeditor’s reports, periodic and special, are for- 
warded to the production division. Copies of shipping 
advices and manufacturers’ requests for change in ship- 
ment schedules are forwarded by the purchasing de- 
partment to the production division. Special shipping 
information obtained by the construction superintend- 
ent is forwarded to the production division. 


Construction progress is noted by means of six dif- 
ferent reports. The monthly field progress report is pre- 
pared for each project on which field work is active. 
Each such report contains the construction superintend- 
ent’s estimated date of completing field work; the date 
of starting field work and the final report the actual 
date of completion in readiness for operation. The sum- 
mary of monthly field progress reports covers estimates 
of the progress made on all projects assigned to the 
construction superintendent. Report on projects not 
started contains the superintendent’s estimate of the 
probable dates of starting work on projects not yet be- 
gun. The remaining two reports used are the monthly 
quantity report and completion forecast and weekly 
status of construction letters submitted to he man- 
ager of engineering and construction by the construc- 
tion superintendent to cover salient features of field 
work. 

It may be advisable to make changes in master and 
detailed schedules because of failures to meet basic 
scheduled dates but such changes are not to be made 
without thorough consideration. Schedules which have 
been made official are regarded in the same manner as 
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official cost estimates and changes necessitated by cir- 
circumstances within the control of the engineering de- 
partment will be made only on the authority of the 
manager of engineering and construction. 

Failure to meet schedules must be explained in the 
same manner as failures to meet cost estimates. Such 
failures are reported by the production engineer to the 
manager of engineering and construction with recom- 
mendations for such action as may be deemed necessary. 

Upon completion of those projects for which job de- 
tailed schedules have been prepared, the construction 
superintendent is required to submit to the production 
division a record schedule showing the actual construc- 
tion period for each significant item listed in the official 
schedule. 


THE Merropouitan Lire Insurance Co. reports that 
in many plants, hand tool accidents are more frequent 
than those caused by the lack of guards on power driven 
machinery. The majority of the former are preventable 
through the use of proper tools and the exercise of 
greater care by employes. 

Properly designed and well maintained tools usually 
permit more efficient work and decrease plant hazards. 
A large number of organizations provide for the regular 
inspection, repair and maintenance of hand tools. Some 
plants require that all tools be returned to the tool room 
daily and that only proper equipment be issued to the 
workmen. Others designate an employe or a group of 
employes to inspect all tools, condemning or repairing 
them as conditions warrant. Still others hold each em- 
ploye individually responsible for the proper mainte- 
nance of the tools he is using. 

Among the most important items to consider in the 
proper maintenance of tools are: the dressing of ham- 
mer, sledge and chisel bar heads; the sharpening of 
knives, chisels and other cutting tools; the replacement 
of weak or broken handles of sledges, picks, shovels, ete. ; 
and the repair of wrenches, to prevent them from 


slipping. 
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Interconnection of every electric load in the country regardless of 
ownership. . . . power company is willing to purchase dump power 
only at a price close to utility fuel cost in kilowatt hours. . . . if 10 or 
100 deliveries are made, this so-called dump power rapidly becomes 
firm. . . . the sooner the public utility regards itself as a common 
carrier rather than a sole manufacturer, the sooner will the country 
enjoy an abundance of really cheap power. . . . if the highest estab- 
lished steam pressure were in use today in all industrial plants that 
use steam or produce waste heat, an astonishing surplus of power 
would be available. . . . power company would better fit into a 
national picture if it would accept the industrial plant and design 
its own service to supplement that of a modern industrial plant. 


OOLING OF POWER was coined by the writer 

some years ago to designate what, in principle at 
least, seems a fairly natural, desirable and logical devel- 
opment. Briefly, in the limit it comprehends the 
interconnection of every electric load in the country 
regardless of the nature of ownership. As a natural 
consequence of this, all electric power stations of all 
kinds would be interconnected. The resulting vast net- 
work of electric conductors with ramifications extending 
hither ‘and yon throughout the country would constitute 
the physical aspect of the pool. The practical result of 
this interconnection would be still more pool-like be- 
cause one could pour in electricity at one side of the 
pool while removing an equal quantity at the opposite 
side without having the input traverse the pool. If 
electricity were poured in haphazardly from literally 
thousands of places and withdrawn at hundreds of 
thousands of places, diversity would have its maximum 
opportunity to balance peaks against valleys and bring 
about a maximum of leveling. 

For control purposes, the pool would be divided into 
districts or blocks. The great number of power stations 
supplying the pool might be classified in some such 
fashion as this: 

Relative 


Order of Station 
Numbers Classification 


10 Primary 


Station Function 
Meet all load demands not otherwise 
cared for to the limit of its capacity. 
Not in primary service but in a high 
degree of readiness. 


Available in emergencies when Primary 
and Support cannot handle the situa- 
tion. 


These are hydroelectric stations capa- 
ble of absorbing load by pumping to 
storage. 
All stations which may deliver or not 
as they may choose. 
The pool might be owned by the nation-at-large, like 
our system of concrete highways (toll roads which were 
tried out a century ago did not work so well), by 
various companies like our railroads, or by one company 
like our telephone system. Regardless of ownership, the 
essential requirement of the pool idea is flexibility or 
fluidity. 

It is hardly necessary to dwell on the advantages 


100 Support 
1000 Reserve 
? Storage 


10,000 Free 
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THE POOLING OF POWER 


A Challenge 


to the 
Utilities 
By 
Guy B. Randall 





of such an arrangement. With a comparatively free 
market for power and great diversification of demands 
in mind, it possibly offers the most practical and the 
least visionary way to achieve greatly increased usage 
and decreased price provided only it is not loaded down 
with unreasonable costs and disproportionate profits 
during the building process. Granted the existence of 
such a pool, electricity would tend to be a commodity in 
fact as well as in name. As the pool network would be 
nothing more than a great transportation system for 
the most highly refined form of energy known to man, 
there would probably be less necessity for elaborate 
classifications of rates. They would tend toward sim- 
plicity and possibly have market quotation space in the 
columns of our daily papers like coal, iron, and potatoes. 





GUY B. RANDALL has been intimately connected with the 
design, construction and operation of power plants for over 
@ quarter of a century and is well qualified to speak with 
authority on the important subject of power interchange. Al- 
though his experience is pri- 
marily in the industrial field, 
that is, as a prospective user 
rather than a seller of power 
from utility systems, he is 
familiar with both sides of 
the question. His extensive 
experience has included more 
than four years design and 
construction experience on 
transmission and distribution 
lines and substations, valu- 
able experience with the needs 
and facilities of many indus- 
tries. 

He ‘is a graduate of the 
University of Missouri. Dur- 
ing the war he spent two 
years as engineer-officer cov- 
ering field operations of 
the Thirty-seventh Engineers, 
staff experience with chief 
engineer of the First Army, 
with the technical staff of the 
American Peace Commission 
and with Base Section No. 9 

Antwerp. 

The last twelve years have been in the design, construction 
and operation in the field of industrial power production and 
power application. He is well known for the work carried on 
in the development of pulverized coal as superintendent of 
power of the National Cash Register Co., Dayton, O., and more 
recently as superintendent of power of the Champion Coated 
Paper Co. of Hamilton, 0. This latter company recently built 
under his design and supervision one of the outstanding indus- 
trial power plants in the country described in the December 
1, 1930, issue of POWER PLANT ENGINEERING. 

With a 27,192 sq. ft., 900 Ib. boiler and a 20,000 kw., three 
cylinder turbine, a flexible design and adequate standby he 
is not willing to admit that power which might be supplied 
to the utility system is dump power worth only the fuel incre- 
ment of cost to the utility system. 














449 


POWER PLANT June 1 
ENGINEERING 1932 


A state of more or less free competition could exist 
among the stations supplying the power, but this would 
not necessarily be an advantage for the large stations. 
In fact, domestic establishments might find it advan- 
tageous to have five or ten-kilowatt prime movers and 
under some conditions deliver power to the pool. Since 
energy can be transported more cheaply by pipe line, 
barge line, and railroad line, generally in the order 
named, than by electric transmission (if the distance is 
considerable) these three. agencies would continue to 
grow and function as auxiliaries. Steam railroads might 
find it more advantageous completely to electrify their 
systems. Internal combustion engines would have a 
place. 


LarceE NumBers Give DIVERSIFICATION 


So-called free stations and to a large extent the 
reserve stations would, of course, be in the position 
where they could deliver or not according to the presence 
or absence of a natural surplus and a profit motive. 
The power from such stations might seem very uncertain 
and irregular. It might be if one considered only one 
station, but in the aggregate when hundreds and thou- 
sands of stations are considered the same law would 
funetion here that works so well in the thermodynamics 
on the one hand or in life insurance on the other. In the 
first ease the law is hidden behind the somewhat formid- 
able mathematical theory of thermodynamic probability. 
But most of the people who depend on the law never 
even heard of the mathematical basis. In life insurance 
the law functions under the descriptive term of actuarial 
statistics but the beneficiary gets the insurance just the 
same. 

While, mathematically speaking, the solution of 
statistical problems appears rather complex, dealing as it 
does with such vague things as ‘‘most probable distribu- 
tions’’ and ‘‘most frequent complexions,’’ the final re- 
sults are no more complicated than an interest table 
which most anyone with an elementary knowledge of 
arithmetic can use. So while the Free Stations might 
deliver so-called dump power exclusively, the resolving 
power of multitudinous irregularities would make firm 
a large percentage of the total. The bulk of the power 
for the country would come from these free stations 
and hydroelectric plants. The less sharp portions of 
the peaks would be carried by the primary stations and 
the sharp portions by primary stations and quickly 
functioning hydroelectric plants with water storage 
to draw on. The simple hydroelectric plants would be 
particularly useful in meeting quick sharp peaks while 
hydroelectric plants which could pump water for 
storage would be valuable to absorb load in ease of 
temporary surplus of input over output.as well as for 
ordinary peak service. 

First reactions to these preceding paragraphs may 
possibly be summarized by such adjectives as utopian, 
idealistic, visionary, or just far-fetched. Forty years ago, 
anyone with the temerity to predict the situation as it 
exists today would probably not have gotten off thus 
lightly, but this is not a plea for kind words for the 
picture. Let the facts speak for themselves. Power 
development up to, say, eight or ten years ago made 
those who were especially receptive to the idea of 
great power stations advertise their beliefs nation-wide 
under the attractive appellation of super power. Briefly 
the picture left in the lay mind was that of super-gigan- 
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tic turbines in super-cathedrals of power. Yet the pes- 
simist of that day—one, say, familiar with the avidity 
with which scientists were (and still are) tearing apart 
the atom to see how and why matter possesses so much 
stored but not now available energy—might well have 
painted in contrast a picture in which all the power 
was supplied by multitudes of little gadgets, one in the 
basement of every home and factory, functioning on the 
fascinating idea that a tea cup of hydrogen condensed 
to helium contains ample power to drive the greatest 
liner across the Atlantic—if it could be harnessed. The 
probable truth is that the real development of the next 
forty years will lie between these two extremes and 
along the line suggested in the first paragraphs, really 
a median solution. But how is one to reconcile any 
such development with the present policies of the great 
majority of the public utility power companies? The 
answer is, it is difficult. It is difficult for the somowing 
reasons : 

HiegH PRESSURES AND TEMPERATURES CHANGE TREND 


Rapid growth of the utility power companies to their 
present position has been due in a large measure to their 
active campaign to put the so-called isolated or indus- 
trial plant out of business. As a business policy this 
worked beautifully up to about the year 1920 or 1925. 
As a rule the saving to the industrial company was 
not great but at equal expense the industrial manager 
felt he was getting rid of a troublesome department, 
that of generating electric power, and he could reduce 
his capital investment a little or use the funds in other 
departments of his business. Then the reverse action 
set in. Due to awakening interest in a century old prin- 
ciple of thermodynamies, purely a principle of harnes- 
sing molecular energy based on statistical effect, im- 
proved machine shop and metallurgical practice, it was 
suddenly found out that great advantages were obtain- 
able from high fluid pressures and temperatures. 

Leaders in this were the industrial plants in Europe 
and the oil refineries in the United States. As this 
development began to spread to the utility power com- 
panies in this country, the more progressive engineers 
quickly saw that though high pressures and tempera- 
tures were profitable for utility power plants they were 
far more profitable for industrial plants. They not only 
served to make the industrial power plant less depend- 
ent on a large cooling water supply but where consider- 
able process steam is used they enabled surplus power 
generation on a by-product basis.* Where competent 
engineering guidance has been secured, many industrial 
executives have been by no means slow to see and profit 
by these possibilities. The rejuvenation of many old 
industrial power plants about to succumb to purchased 
power pressure and the building of many completely 
new high pressure industrial plants quickly followed. 
The results, except in one or at most two cases, have 
fulfilled or even surpassed expectations. The saving to 
be effected in these modern high pressure industrial 
plants is not a matter of speculation. It is a proven 
fact. But the savings could be still greater and at the 
same time the utility power company could better fit 
into the national picture if it would accept the industrial 
plant and design its service to supplement that of the 


modern industrial plant. 
*For further description of this effect refer to article by the 


writer on page 4 of The Pere. 7 & Wood Pulp News issues 
of March 19 and March 26, 1932 
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To quote a previous statement** of this writer, ‘‘As 
matters now stand the public utility power company 
does not in general seem disposed to buy firm power 
from an industrial plant and is willing to purchase 
dump power only at a price close to the utility’s fuel 
cost of a kilowatt-hour. It is easy to demonstrate that 
at this price there is little or no incentive to design to 
get the maximum of this, the world’s cheapest power. 
It is also easy to demonstrate that by the standard of 
present utility rates dump power is worth far more 
than this. But an attractive price for dump power gives 
the utility a double handicap. It increases the incentive 
to build modern industrial power plants which in turn 
means loss of more revenue bearing load for the utility 
—a vicious circle. No utility company can wisely ignore 
the plain implication of this trend. Looking at the 
problem from the large standpoint of national economics 
and national welfare, it would appear that the sooner 
we develop a large power network with great freedom 
of pool action—that is, the sooner the public utility 
regards itself as something of a common carrier rather 
than sole manufacturer—the soonér will the country 
enjoy an abundance of really cheap power. Our national 
power problem is not solved until the cheapest power 
has a reasonably good road to market. Meanwhile it 
would appear advisable for industrial plants not to 
make long time dump power commitments for the 
market may improve considerably within the next ten 
years.”’ 

Firm Power From Dump PowER 

Utility power companies can hardly prevent the re- 
turn of the industrial power plant to a position of 
greatly enhanced usefulness and usage. They can, how- 
ever, retard somewhat the rate of this return through 
the continued use of their primary weapons, high 
charges for emergency or stand-by service and the 
monopoly of the usage of power highways except at a 
prohibitive price. It is true that all utility power com- 
panies will furnish stand-by service at a price. But 
that price is so high as to function primarily as an 
exclusion act. Utility companies do not really want to 
furnish this kind of service because it encourages the 
installation of individual power stations. They will 
also accept dump power only at the price equivalent 
of fuel dumped in their own bunkers. Both these pol- 
icies are based essentially on dealing only with a single 
party this way and making money at that. Practically 
no provision is made for dealing with two or more 
because the success of the rate is apparently measured 
by the paucity of the results. 

By the laws of probability, or diversity if one pre- 
fers the word, ten customers using stand-by service 
would not have anything like ten times the demand of 
one. So far as the central power station itself is con- 
cerned, a kilowatt of capacity set aside to serve one 
customer could about as effectively serve a hundred 
with this particular service. In much the same way if 
a single industrial plant delivers dump power to an 
electric distribution system the view can be taken that 
the energy is worth only the utility power companies’ 
fuel cost of a kilowatt-hour (plus transmission line 
losses). If ten or a hundred deliveries are so made, this 


- so-called dump power rapidly becomes firm for obvious 


reasons, and the scattered nature of this power adds an 


**A4.S.M.E. Fuel & Steam Transactions, September-December, 
1931, page 346. 
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element of great value to any network or pool. To 
charge a low rate for stand-by service and pay an attrac- 
tive rate for dump power so that a large volume of 
business (with corresponding firmness) would be secured 


_ presupposes loss of many of the present type of power 


customers at present established rates. A compensating 
factor may be found in an increase in the custom of 
sharing industrial ‘plant loads with such industrial 
power plants. 

In such a case, the electric transmission and dis- 
tribution systems would continue to grow but the in- 
creased prime mover capacity would come rather from 
industrial power plants than from additional or en- 
larged central stations. There is another complicating 
factor. The feeling exists that power rates, because of 
industrial plant competition, are relatively much lower 
than domestic rates. Evidence of ‘this seems to be found 
in the tendency for some municipalities to go back 
into the municipal lighting business, give domestic rates 
as low or lower than the utility power companies and 
pile up attractive surpluses for the benefit of the com- 
munity. Because of the equalizing effect of the state 
public utility commissions, a utility company finds some 
difficulty in setting low rates in one community to 
eliminate competition while maintaining higher rates in 
others. So broadly speaking, there appears at least some 
basis for the growing belief that utility power rates 
may have to come down substantially all along the line 
from the smallest to the biggest user or serious loss of 
existing business will result. A dilemma of this kind 
may encourage some of our utility companies to try out 
seriously the pooling idea. An Eastern engineer in com- 
menting on this idea brought out the fact that one of 
the most profitable power companies in New England 
never owned a power plant. 


Wuo Witt Make THE ANALYSIS? 


Without doubt a most painstaking and comprehen- 
sive analysis must be made of the pooling idea before 
the full extent of its possibilities are manifest. Such a 
pool could not spring up, like mushrooms, overnight. 
Some sections of the country are immediately more 
favorable for it than others. Pooling would have to 
start in such sections and its growth be made possible 
by suitable provisions to prevent clever financial opera- 
tors from blocking the road of progress until the price 
set on their blockade was met. Who shall make the 
investigation or analysis of the plausibility of such a 
scheme? The utility power companies? The large 
power purchasers? The domestic purchasers? Or the 
State? If such an idea proved perfectly feasible and 
sound, how would it overcome the pressure of things 
as they are? How should the resulting profits be shared ? 
These are difficult questions to answer. The writer does 
not attempt to answer them because they are in part, 
at least, social problems of some complexity. 

These points, however, do stand out. If the highest 
established steam pressures were in use today in all 
industrial plants which use steam or produce waste 
heat, an astonishing surplus of power would be available 
over that consumed by the immediate industrial loads. 
Wherever fuel is burned and the maximum practicable 
thermodynamic effect is not obtained, there is economic 
waste. But industrial plants, facing daily competition 
which challenges their existence, are not likely to spend 
money to produce blocks of highly refined surplus power, 
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as stated, the cheapest in the world, which may be re- 
ceived or may be refused but even in the more favorable 
case will be paid for only at raw coal prices by a public 
utility group which so far appears reluctant to apply 


statistical methods to break down service and incoming | 


power because it will make industrial power plants 
more popular. On any extended basis this is somewhat 
like going into business with a party whose primary 
interest it is to see one fail. 

Yet there is a logical field for service for both 
isolated and central power production. These fields 
sometimes cover complementary portions of the same 
load. Dump power will continue to be made and a part 
of it will be sold for a time at a very nominal price. 
Yet the fact remains that the present competitive set-up 
of the utility group is designed to offer the maximum 
of discouragement to the potential as well as the actual 
industrial power producer. This appears something of a 
relic of an economy of the past. The net total result of 
this failure of economic codrdination will almost surely 
be an unnecessarily high power cost for the country-at- 
large and an increase in the world’s entropy, the scien- 
tifie yardstick of its material degradation. The hopeful 
alternative seems to lie in the development of a prac- 
tical plan for pooling power so there will be something 
like equitable distribution of the benefits accruing from 






the resulting economies in generation and in distri- 
bution. * 


Jomint PLANts DooMED TO FAILURE 


Utility power companies have enjoyed something like 
forty years of development on what is fundamentally 
a single set of ideas. As briefly sketched in the fore- 
going there are reasons for believing that future growth 
will depend more on codperation than on competition 
in the accepted sense of the past. This probably means 
extensive revision of existing rates as relates to emer- 
gency service, complementary service, and dump power. 
Most of thé serious objections to a pooling plan appear 
to be answered effectively by the creation of a power 
board with suitable authority for requiring pool mem- 
bers to meet the pool regulations and standards. 
Attempts of utility companies to acquire widespread 
joint or exclusive ownership of industrial power plants, 
this writer believes, are foredoomed to failure for obvi- 
ous reasons. Ownership of prime movers is likely to be 
much wider in the future than in the past. But the 
ownership and organization of the transportation 
agencies for carrying raw energy to and surplus refined 
energy from these prime movers appears to be a rather 
different matter. These agencies in the limit may all 
become common carriers in fact. 


Reduced Load Affects Diesel Operating Costs 


Data FoR 1930 AND 1931 From 4-EnaineE 1800 u.p. Puant or Curistmas Copper Co. 


PERATING COSTS for the Diesel engine generat- 
ing plant supplying power to the 400-t. concen- 
trator at the Christmas Copper Co., Christmas, Arizona, 
have been made available through the courtesy of the 
company and are presented in detail in the accompany- 
ing tables. The power plant itself was described in the 
Feb. 1, 1931 issue of Power Plant Engineering. For 
1930 the average operating cost for the plant was 
$0.0084 or 8.4 mills per kw-hr. and for 1931 it was 
$0.0093 or 9.3 mills per kw-hr. the increase being caused 
by reduced load during the last 8 mo. of 1931. 
This Diesel plant incorporates many refinements of 
equipment, although the plant building itself is ex- 
. tremely simple because of its geographical location. 
Four Chicago Pneumatic six-cylinder, four-cycle, solid- 
injection Diesels, 450 hp. rated capacity each, drive G. 
E. 300-kw., 2300-v., 0.8 P. F., 3-phase, 60 cycle gener- 
ators with direct-connected exciters. Because the plant 


TABLE I. OPERATING COSTS, 1930, CHRISTMAS COPPER 
Co., DIESEL PLANT 

















1930 POWER REPORT 
rorts Corsune 10K ersorrsi08 a arrr LABOR fase SGPrrse Fecnre ilaiss per ake no eg 
[savvany 39000 caliows S00) Gallors  $ 990.00 §2i7.79 438,100 10.99 3.0078 | 
resmuakY «36140 * ou 990.15 222.49 386,000 10.7 0.0086 
MARCH ames ee 1086.32 544.08 466,400 12.05 0.0088 
aPRIL 2002 ~~, oe 093.50 458.84, 432,800 10.7 0.0086 
Fat ane * 7 O° 1044.00 362.60 449,900 10.5 0.0088 
JUNE 409390 * oo OC 965.00 241.37 425,700 10.4 0.0085 
JULY 40% © Co 921.90 283.24 420,600 10.25 0.0088 
aousT smo Pr. 927.13 457.67 481,100 10.7 0.0083 
SEPTREER 43050 * oO 962.42 300.77 440,900 10.45 0.0087 
corer 42100 * ar 004.62 188.79 436,000 10.30 0.0077 
ROVRGER 38990 = mF 882.00 516.08 422,100 10.88 0.0087 
DECEER «42150 * se 771.00 $09.81 444,100 10.55 0.0085 
TOTAL 4935" = © na 10257.02 4468.47 $212,300 (ave.) 10.55 — (ave.) 0.0084 
Price of Puel O11 - 90.047 per gal. Price of Lubriceting C11 - 90.73 per gal. 
Except December - $0,765 per gai. \Alowatt hours per gation fuel of2, > 1y.89 
Averege cost per kilow hour 


Totel Fuel O11 Consumption - 493,574 


eel. ~ 
Total Lubriceting O11 Consumption - 7,191 gal. Tote] output - 5,212,300 ke-hr 
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is 2150 ft. above sea level, the actual capacity of each 
engine is about 272 kw. Plant load factor (ratio of 
average load to peak load of plant) for 1930 was about 
70 per cent but because of changed operating conditions 
in 1931 was probably much lower. 

Fuel burned is California crude of about 24 deg. 
Baume gravity with a heating value averaging 140,000 
B.t.u. per gal. Cooling water, pumped by air lifts from 
deep wells, is stored in a 4200-gal. storage tank under 
float control. It is cooled by passing through a 35-ft. 
cooling tower. Makeup cooling water, which amounts 
to about 8,000 gal. per 24 hr. under normal operation 
is treated in a zeolite water softener. Air for combus- 
tion in the engines -is filtered, the exhaust manifold is 
water jacketed for cooling at the engine, exhaust piping 
is insulated and mufflers are provided. Each engine is 
equipped with Brown pyrometers. Forced-feed lubrica- 
tion serves the engines throughout, the oil being puri- 
fied with a centrifuge and batch reclaimer installation. 

During 1930 the four engines operated under nor- 
mal conditions, the fourth unit beginning operation in 
April of that year. As noted above, the plant load fac- 
tor was about 70 per cent. Fuel oil cost $0.047 or 4.7 
cents a gallon and lubricating oil’ $0.73 or 73 cents a 
gallon except in December when it cost 76.5 cents. 
Total fuel oil consumption for 1930 was 493,574 gal. 
and total lubricating oil consumption was 7,191 gal. 
Since the total output of the plant was 5,212,300 kw-hr. 


for 1930, the fuel oil consumption was 10.55 kw-hr. per . 


gal. Lubricating oil consumption averaged about 740 
kw-hr. per gal. Average operating cost of 1930 was 8.4 
mills per kw-hr. 




















Fixed charges such as taxes, interest, general com- 
pany overhead, insurance on machinery and buildings 
and depreciation, are not given in the tables. The items 
included under attendance and maintenance labor re- 
quire no explanation. Under the heading of supplies 
and miscellaneous expenses are included salt for the 
circulating water treating system, ink and charts for 
recording instruments, rags and waste, paint, cup 
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of lubricating oil increased as might have been expected. 
Labor costs gradually decreased. 

The final result was an increase in operating cost 
from 7.5. mills per kw-hr. in April to 1.16 cents per kw- 
hr. in May and with the cutting of the load from 146,- 
000 kw-hr. in June to only 46,300 kw-hr. in July, a 
decrease of about 70 per cent, the unit cost went up 
to 2.21 cents per kw-hr. After May, 1931, three monthly 








TABLE II. OPERATING COSTS, 1931, CHRISTMAS COPPER CO., DIESEL PLANT 
CHRISTMAS COPPER COMPANY POVER REPORT FOR 1931 
POWER DATA FUEL OIL LUB. OIL OPERATING COSTS 

ee a ee ee ee ee ees oe ee ee 
Jan. 2,264 465,800 42,700 10.92 619 3.65 31,921.50 $473.52 $822.26 $369.46 $3,586.74 30.0077 
Fed. 1,746 395,200 36,850 10.72 530 3.29 1,658.25 405.45 640.64 304.90 3,009.24 .0076 
Mar. 1,971 439,100 40,990 10.70 543 3.66 1,844.55 415.40 826.16 347.57 3,333.68 0076 
April 1,959 386,200 35,760 10.78 338 5.81 1,610.10 258.57 812.27 224.01 2,904.95 0075 
May 1,064 127,000 14,210 8.95 126 8.45 574.08 96.39 701.93 111.29 1,483.69 20116 
June —-:11, 262 146 ,000 16,710 8.75 206 6.13 675.10 157.60 639.30 252.90 1,724.90 0118 
July 746 46,300 7,397 6.27 78 9.57 298.03 59.67 464.68 201.44 1,023.82 0221 
aug. 748 41,700 7,028 5.93 75 9.97 283.93 57.38 451.44 44.24 836.99 20205 
Sept. 720 39,350 6,691 5.89 160 4.50 270.38 122.40 427.20 68.74 888.66 20225 
Oct. 496 35,250 5,043 6.89 56 8.86 203.73 42.84 313.72 51.32 611.61 0173 
Nov. 480 42,475 5,581 2.90 50 9.60 217.39 36.00 303.60 52.55 609.54 0143 
Deo. 371 40,275 4,750 8.48 40 9.34 191.90 28.80 215.72 53.62 490.04 0122 
TOTALS 13,827 2,204,650 223,510 (Ave.) 9.88 2,821 (ave.)4.92 $9,748.88 $2,154.02 $6,618.92 $2,062.04 $20,503.80  $0.00950 (Ave) 











grease, penetrating oil and any replacement parts that 
did not increase capital charges. 

Examination of the 1930 table shows that the aver- 
age output was fairly uniform, the lowest monthly out- 
put being in February, 386,000 kw-hr. and the highest 
in March, 466,400 kw-hr., most of the values, however, 
lying between 411,000 and 440,000. The small varia- 
tions in monthly costs per kilowatt-hour do not seem 
to bear any definite relation to the comparatively small 
variation in monthly outputs and the fuel consumption 
in kilowatt-hours per gallon is also fairly uniform, most 
of the values ranging from 10.3 to 10.7 kw-hr. per gal. 

When we turn to the 1931 costs we find some ex- 
tremely interesting items. For the first four months of 
1931, mining operations of the Christmas Copper Co. 
were conducted at a normal rate. During the remain- 
der of the year, however, the concentrating plant was 
closed and all other activities reduced to a minimum. 

As will be noted, the kilowatt-hour outputs for Jan- 
uary, February, March and April, 1931 were compar- 
able with those of 1930 resulting in fuel consumption 
ranging between 10.70 to 10.92 kw-hr. per gal. for the 
four months which were in practically the same range 
as those for 1930. The lubricating oil consumed was a 
trifle less, attendance and maintenance charges a little 
lower, also charges for supplies and miscellaneous ex- 
pense, including the same factors as for 1930. Fuel and 
lubricating oil prices decreased slightly. The final re- 
sults were operating costs per kilowatt-hour as follows: 
January, 7.7 mills, February, 7.6 mills, March, 7.6 mills, 
April, 7.5 mills. These are appreciably lower than the 
general trend of unit operating costs for 1930. 

When the load dropped in May, 1931, to only 127,000 
kw-hr. and continued to decrease to 35,000 or 40,000 
kw-hr. in the last three months of the year, the effect 
of this on the other cost items is striking. Fuel oil 
economy decreased somewhat to values ranging between 
about 6 and 9 kw-hr. a gallon. Engine hours per gallon 





anit costs of over 2 cents per kw-hr. are noted. It is 
also apparent, however, that the decrease in lubricating 
oil consumption, supplies and miscellaneous expense 
and labor during the last three months of the year had 
an appreciable effect in getting the costs for October, 
November and December down to 1.73 cents, 1.43 cents 
and 1.22 cents per kw-hr. respectively. 

To sum up then, here is a most interesting set of 
operating cost figures on a modern, well-equipped Diesel 
engine plant showing in detail what happens to its op- 
erating costs when the normal load is quickly reduced 
and the plant does not shut down entirely but continues 
to operate at light load. Consideration of such costs 
must include, of course, the total costs as well as the 
unit costs. The cost per kilowatt hour, let us say, has 
just about doubled between March and September; on 
the’ other hand, the total operating cost has decreased 
from $3,333.68 to $888.66 in September or to about one- 
fourth of the former cost. Taking it for the entire year 
1931, the total operating cost has decreased to 1/7 or 
about 14 per cent of that for January, whereas the cost 
per kilowatt*hour has increased only about 60 per cent. 
It would appear that the changes in all these costs were 
brought about almost solely by the great decrease in 
load. A general engineering principle, of course, is that 
economy of any machine increases with load factor and 
here in these records is found further evidence of just 
which operating factors in a Diesel plant are most af- 
fected by a lowering of load factor. Inasmuch as this 
plant of the Christmas Copper Co. is a fairly new plant, 
incorporating the requirements necessary for efficient 
and economical operation, the data should prove of in- 
terest and value to Diesel owners and operators every- 
where. We are indebted to the Christmas Copper Co. 
through its treasurer, Roland H. Knight for the oppor- 
tunity to publish them, also to H. A. Rossell, manager 
of the Christmas plant and C. A. Bilson, power plant 
superintendent. 
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LANDSCAPING — A Power 











FIG. 1. AN EXTENSIVE LAWN, SURROUNDED BY 


CAREFULLY SELECTED BUSHES AND SHRUBS 

ALONG WALKS, FOUNDATION AND FENCE, IS AN 

ATTRACTIVE FEATURE OF CALUMET STATION 
IN CHICAGO 





FIG. 2. A FEW SHRUBS AND A PATCH OF LAWN BEAU- 
TIFIES THIS CORNER OF SHUFFLETON POWER PLANT, 
RENTON, WASH. 


ATTRACTIVE SHRUBS SHIELD TRANSFORMER 
STATION AT CALUMET STATION 


FIG. 3. 


Plant Problem 


By 
OAKLEY V. MORGAN* and 
JAMES H. BURDETTE** 


Trees and Shrubs, Green Grass and 
Flowers When Artistically Used Con- 
tribute a Wholesome and Satisfying 
Environment to Industrial Premises 






NE OF THE charges brought against the machine 

age is that it destroys beauty. The charge is de- 
served, but need not continue to be. Engineering design 
is concerned first with efficiency. Efficiency is not em- 
braced wholly in the problem of obtaining the maximum 
power from a given amount of fuel. 

In the pioneer stage of industrial development, at- 
tention has been concentrated upon the efficiency of: 
production, because that problem.taxed the ability of 
the planners. The time has come when efficiency in 
other directions may be sought; and it is now possible 
to direct attention to the esthetic and social values of 
industrial plants. 

An institution which creates an environment of ugli- 
ness and disorder, is inefficient, however low its produc- 
tion cost. It fails its community in points which are 
quite as important as the production of goods. Goods 


*Horticulturist, Commonwealth Edison Co. 
**Vaughan’s Seed Store. 





¥IG. 4. AT LONG BEACH NO. 3 A SCREEN OF SHRUBBERY 
AROUND THE VAULT MAINTAINS THE HARMONIOUS 
BEAUTY OF THE LANDSCAPING AND ARCHITECTURE 


























FIG. 5. IN SURROUNDINGS AS 
NATURALLY BEAUTIFUL AS 
THOSE ABOUT THE POWER 
PLANT OF ST. PAUL’S SCHOOL 
IN CONCORD, N. H., HARMONI- 
OUS ARCHITECTURE IS THE ALL 
IMPORTANT PROBLEM WHICH 
HAS BEEN WELL SOLVED HERE 
BY FRENCH & HUBBARD 


are produced for the use and enjoy- 
‘ment of men, in order that their lives 
may be more wholesome and satisfy- 
ing. The plant in which they are 
made should contribute to the same 
end and thus not only be planned for 
the health and comfort of those who 
work within but it should be an ob- 
ject of beauty in which its neighbors 
may take pride. 

Architects of industrial buildings have begun to rec- 
ognize this need; and now it is time for the surround- 
ings of such buildings to be put in order. To do this 
is the task of the landscape architect. The world is of 
Nature’s shaping; and everything in the world which 
is beautiful must harmonize with the work of Nature. 
Buildings which are set in the midst of grounds resem- 
bling. open wounds on the face of the earth, where 
Nature’s clothing has been violently rent, and the naked 
surface beneath left gaping and unhealed, cannot be 
beautiful whatever the pains the architect may have 
taken in their design. 

To make them look right, natural beauty must be 
restored in their environment, and the restoration must 
be planned with skill, so that harmony is created be- 
tween the architectural form and the beauties of nature. 
This is the technical problem which landscape architects 
face when planting near buildings. They must make 
the structure which men have reared look at home in a 
world which nature made. 

If a building is well designed, the landscaping should 
enhance its beauty, set off its fine points, soften its harsh 
lines and provide a setting for its beauty. If the struc- 
ture is carelessly designed, the landscape planting may 
conceal its defects and to some extent redeem its faults. 
The landscape architect is an artist whose job is not to 
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paint, but to create a picture. He works with trees, 
shrubs, flowers and grass, to evolve a scene into which 
the building blends as part of a harmonious whole. We 
will endeavor to suggest, in a brief way, how he goes 
about it and what particular materials he may use. 
The secret of good design in industrial grounds is 
like that of good design in the buildings themselves. It 
depends on adaptation to function and good taste. The 
efficiency of plant management must be maintained and 
accesses to all entrances to buildings and working parts 
on the grounds established. Walks, drives, railroad 
tracks, working areas and storage grounds should be 
laid out in accordance with the greatest efficiency for 
plant management and harmonize with the natural 
beauty of the surroundings. , 
Long sweeping curves in the walks and drives are 
safer and far more beautiful than straight lines and 
sharp turns. Working areas and storage yards should 
be placed, if possible, to the rear of the property and be 
screened by trees, shrubs, vines, or in congested areas 
by Du Bois or similar native wood fence. Walks, drives 
and fences of good design and of proper construction 
of substantial material express safety and stability. 
Trees and shrubs are not only used to soften, en- 
hance or add a touch of decoration to the beauty of the 
architecture of the buildings and to sereen from view 
unsightly objects. They absorb noises, 
help clarify the air and regulate at- 
mospherie temperature. Dense foliage 
of trees and shrubs sound proof the 
purr and rumble racket of the power 
industry. Massive evergreens of 


FIG. 6. THE PLACING OF SUB- 
STATIONS IN THEIR MOST EF- 
FICIENT .LOCATION HAS MET 
WITH DISAPPROVAL IN MANY 
LOCALITIES, BUT WHAT RESI- 
DENTIAL NEIGHBORHOOD 
COULD OBJECT TO A BEAUTY 
SPOT LIKE THE WINDSOR PARK 
SUBSTATION IN CHICAGO? 
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FIG. 7. THIS EXPANSE OF CLEAN LAWN AROUND THE 


LIGHT CORP. ON THE MOHAWK RIVER IS A DELIGHT 





pine, spruce or cedar are most efficient in noise absorp- 
tion but they will not thrive in a smoky atmosphere. 
Tons of dust and ashes are collected on the green 
foliage to be washed to the ground by the next rain and 
thus free the atmosphere of its burden. Carbon dioxide 
emitted in enormous quantities in industrial centers is 
a food for the growing plant. This formation of organic 
material from carbon dioxide by the green plant is the 


FIG. 8. THIS BEAU- 
TIFIED GATEWAY 
WELCOMES VISI- 
TORS TO THE RU- 
DOLPH WURLITZ- 
ER MFG. CO. PLANT 
AT NORTH TONA- 
WANDA, N. Y. 


FIG. 9. AN EFFEC- 
TIVE METHOD OF 
BEAUTIFYING THE 
STRIP BETWEEN 
SIDEWALK AND 
FENCE 





















AMSTERDAM PLANT OF THE ADIRONDACK POWER & 
TO THE EYES, DAY AND NIGHT, WINTER AND SUMMER 








process which renders possible the life of all other or- 
ganisms and in particular of animals upon the earth. 

Not all plant life will thrive under the severe ad- 
verse conditions of industrial neighborhoods. Planting 
material must be selected which not only conforms to the 
height, shape and form for which it is to be used but 
it must be of a type that will grow under these con- 
ditions. Locusts, Norway maples, elms, ginko tree, Lom- 
bardy poplars and Tree of Heaven are trees which have 
proven successful in very severe locations. Shrubs such 
as Golden-bell (forsythia), dog-woods, common and Per- 
sian lilacs, native privet, five-leaved Aralea, sumac and 
even the wild prairie rose thrive when enough plant 
food and water is furnished. 


GREEN Grass Puays ImMporTANT Part 


Large areas of green grass bordered by flower and 
shrubbery beds give the feeling of spaciousness and are 
the foreground of the buildings framed in by trees and 
shrubs. An expanse of clean lawn is a beauty spot 
within itself and will thrive under severe conditions. 
Open flower beds in the middle of the lawns add greatly 
to the maintenance and are unsightly mud puddles a 
large part of the year. 

Annual and perennial flower borders give life and 
color to the natural picture. They desire plenty of sun 
and require more maintenance but will repay many 
fold for the efforts expended. They especially desire 
a well drained fertile soil and respond to any favorable 
treatment they may receive. 


Mecuanicat, Stokers of Class A sold in March, 
1932, as reported to the Bureau of the Census by 55 
manufacturers, reached a total of 118 units of 24,352 
hp. capacity. Of these, 79 were for installation under 
10,298 hp. of firetube boilers and 39 for use under 
14,054 hp. of watertube boilers. Class 4 stokers are for 
large commercial and high-pressure steam plants, capac- 
ity over 300 Ib. of coal an hour. 
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Pipe Hangers and Supports 


Used in Modern 


Fabrication 


P TO THE PRESENT time no standards have been 

adopted for the manufacture of pipe hangers. All 
manufacturers, however, have standards of their own 
which they use as shop guides. In all simple hangers 
in which no springs are used, these manufacturers’ 
standards are much alike, especially when the support- 
ing materials are for piping of moderate pressures. 

The American Society of Mechanical Engineers has 
issued a tentative code for the fabrication of hangers, 
supports, anchors, sway bracings and vibration dampen- 
ers, which consists of a set of minimum requirement 
standards. This, when adopted, is ultimately to be, a 
part of a code for all pressure piping. The proposed 
code will refer to the adopted specifications of the Amer- 
ican Society of Testing Materials for steel, wrought 
iron, malleable iron and springs. It will also stipulate 
materials allowed for any given service; state design 
limitations and dimensional limitations; and set forth 
factors of safety to be used. 

This code will be a valuable paper for all piping 
designers to possess, since it will contain much infor- 
mation on the subject, as well as many practical point- 
ers rarely if ever found in other works. 

’ Pipe hangers and supports are roughly divided into 
five classes, as follows: 1. Simple hangers. 2. Spring 
hangers. 3. Pipe supports. 4. Brackets. 5. Roller sup- 
ports. 

Forms or SimpLeE Pirp—E HaNnGers 


Simple hangers are those which have no springs or 
rollers, but which may or may not have some means of 
adjustment. The simplest type consists of a ‘‘U”’ bolt, 
usually threaded for 2 or 3 in. on each end as illustrated 
in Fig. 1. The nuts are used to adjust the height. This 
type is practical only when the line is to be run close 
under some supporting members, and when the pipe 
carries a low temperature fluid. 

Probably the commonest type of hanger, and the 
one in most general use, consists of a beam clamp, rod, 
turnbuckle and pipe clamp, similar to that shown in 
Fig. 2. These cannot be used unless the line is run 
sufficiently far below the supporting members to ac- 
commodate the various parts. This style allows move- 
ment along the axis of the pipe for expansion, and also 
for side sway. Adjustment for height is taken care of 
by the turnbuckle in most cases. If, however, the rod is 
not the proper length it is common practice to use a 
torch in the field to cut it off and reweld to the right 
length. 

When large pipes are to be suspended from roof 
trusses or floor beams, special hangers are frequently 


*All rights reserved by the author. 


Without Standard Specifications Engi- 
neers Have Designed Many Forms of 
Pipe Supports That Have Come Into 
General Use. By Henry C. Moffett* 


employed, such as shown in Fig. 3. These require tw» 
beam clamps, two turnbuckles, two sections of rod and 
a ‘‘U’’ bolt strap, forged round on each end and 
threaded. Large pipes may be hung quite close to beams 
with these hangers, and yet the adjustment for height 
is as great as in the type illustrated in Fig. 2. 
Whenever possible, it is best to use symmetrical 
beam clamps, so that the weight of the pipe line will 
be equally divided between the two halves of the lower 
flange of the supporting beams. It is sometimes neces- 
sary, however, to use eccentric beam clamps similar to 
Fig. 4. If the beams are quite large and the pipe to 
be supported relatively small, no harm can result, but 
very heavy lines would tend to twist the beams and 





yous ROD 


“IG.4 FIG. 2 


SEVERAL FORMS OF SIMPLE PIPE HANGERS 


U bolt hanger. Fig. 2. Rod and turnbuckle type. 

_ U hanger for large pipe close to ceiling. Fig. 4. 

Eccentric beam clamp. Fig. 5. Convenient hanger of eye 
bolts and half pipe clamp. 


set up harmful stresses. When this condition is found, 
it is necessary to have intermediate beams installed 
from which the line may be hung. 

Another style of simple hanger frequently used, Fig. 
5, consists of a heavy section half pipe clamp, two rods 
and two beam clamps. This form of hanger is useful 
in suspending large pipes close under beams and at the 
same time allows a slight movement of the line. All 
adjustments are made with the nuts on the ends of 
the rods. The pipe rests in the saddles of the hangers 
and may be lifted or pulled out without disturbing the 
hangers. 
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MetruHops oF MEETING SPECIAL PROBLEMS 


When two pipe lines are to be hung, one directly 
below the other, double hangers, Fig. 6, are sometimes 
resorted to, for economy. This method is not recom- 
mended, however, unless it is absolutely necessary, and 
especially on important lines, such as boiler feed lines 
and main steam lines, since it is. difficult to work on 
the upper line without disturbing the lower line. 

It is sometimes possible to support several lines on 
the same hanger, as shown in Fig. 7. Hangers of this 
kind, on which lines are laid side by side, may be found 
most useful in tunnels or pipe galleries, where long lines 
are suspended overhead. For heavy lines these are made 














FIG 9 FIG. 8 


FIG-6 
PIPE HANGERS DESIGNED FOR SPECIAL SERVICE 
Fig. 6. Double hanger with turnbuckle adjustment. Fig. 
7. Channels or angles make convenient hangers in tunnels. 
Fig. 8. Spring supported pipe hanger. Fig. 9. Common 
form of cast-iron pipe saddle. 


with channels back to back, but for light lines, angles 
are usually sufficient. A variation of the type shown in 
Fig. 7 takes the form of a wall bracket on which more 
than one line is frequently hung. Still another varia- 
tion of the same type, used to carry several lines, is 
supported from the floor by upright members. 

Many other types of simple hangers are in use, most 
of which will be found illustrated in trade catalogs is- 
sued by various fabricating concerns. Some types of 
simple hangers are patented in whole or in part, and 
many innovations are offered the purchaser. 


HANGER STRENGTH 


It is important to know the strength of hangers so 
as to be able to space them properly according to the 
weight of the line. All pipes should be figured as full 
of water, even though they are to carry compressed air 
or steam, as some condition may arise in operation that 
will flood them. Many*engineers also insist on hydraulic 
pressure tests after pipe is in place and this imposes 
a great deal of weight on the lines. 

Some manufacturers regularly make two weights of 
simple hangers; one for the lighter pipes used for low 
pressure work, and one for the heavier pipe lines on 
high pressure work, for 400 lb. per sq. in. and higher. 

Proper consideration in the choice of hangers and 
supports is an extremely important item in the design 
of piping systems, and one on which the proper func- 
tioning of a system largely depends, This is especially 
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true if a line must move due to expansion or contrac- 
tion, or must absorb vibrations set up by automatic de- 
vices or the rapid flow of the medium carried. Many 
good designs have fallen short of perfection due to the 
skimping of supporting materials, whereas the invest- 
ment for these materials always pays large dividends. 


Prre MovEMENT 


Spring supports or hangers are used for two rea- 
sons: to allow the line supported to move vertically and 
at the same time prevent unnecessary thrust on an 
anchorage or piece of equipment, and to dampen vibra- 
tion. One such is illustrated in Fig. 8. 

It is quite important in some cases to allow the pipe 
line to move, and still be supported on springs. Main 
steam headers 6n extremely high pressure work, even 
though carefully designed and having plenty of offsets 
and expansion bends, are still rigid and must be al- 
lowed to move freely between anchors and connected 
equipment, and here spring hangers are useful. 

Frequently it is necessary to support a pipe line 
from the floor. For this purpose, most manufacturers 
offer cast-iron saddles which may be screwed onto an 
upright pipe. The pipe to be supported is held in the 
saddle by an inverted ‘‘U’’ bolt which fastens to the 
saddle as shown in Fig. 9. 

Pipe lines which are to be hung close to walls or 
along a line of columns in locations which are not 
suited to the use of simple hangers, are either braced 
to the walls or columns or supported on brackets. There 
are no standards for such brackets. 

Brackets lend themselves admirably to the use of 
rollers for pipe lines, and many steam lines and other 
high temperature lines are supported this way. Impor- 
tant lines must often be guided in their movements and 
roller guides or sliding guides may be fitted to properly 
designed brackets. 

Roller supports for pipe lines are offered in many 
forms. Some of these are adjustable vertically, which 
is important when supporting stiff lines, as this fea- 
ture gives the erector a chance to equalize the weight 
on each roller. Some roller supports consist of a cast- 
iron roller and base plate. In this style the roller itself 
has no axle. Usually the base plate is grooved or has 
a cast depression in which the roller rides, and which 
acts as a holder for the roller so that it will not move 
too far out of place. 

All rollers of the axle type, when used on heavy 
or on high temperature lines, should have bar steel 
shanks. Solid cast-iron rollers of the pulley type, are 
not recommended except for small lines. 

Care should be taken in placing rollers under heavy 
pipes, to see that they actually roll when the pipes 
move. Proper alinement of the rollers is paramount. 
Base plates should be securely fastened down so that 
they cannot possibly twist. All bearing surfaces should 
be smooth and of easy access. 

There is a universal type of roller support on the 
market which has several good features. The support 
itself runs in a guide, and the saddle is on a swivel. 
This allows the pipe to move without binding. 

The design or choice of hangers or supports should 
never be decided upon until after all the values of*ex- 
pansion and weights of a line are known. Properly hung 
lines give little trouble, and prevent leaks caused by 
unnecessary strains on joints, 
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Steam Traps in Industrial Plants 


SELECTION, INSTALLATION AND MAINTENANCE TO ENSURE PROPER 


DRAINING OF Piping AND EQUIPMENT. 


N AN industrial plant using steam for both power 
generation and process work, the total orifice capac- 

_ity of all the steam traps is usually greater than the 
steaming capacity of the boiler plant. This fact alone 
makes the selection, installation and maintenance of 
steam traps a question of major, not minor importance. 

Two primary functions of a steam trap are to re- 
move condensate and to prevent the loss of live steam. 
In all too many plants the steam traps are passing the 
condensate but, at the same time, are wasting thou- 
sands of pounds of live steam. In other plants little 
steam is being wasted but process equipment is being 
handicapped by the presence of water and air that must 
be removed before satisfactory production can be ob- 
tained. 

Steam trap selection for industrial plants naturally 
divides itself into two parts: Selection of traps for 
power plant and steam distribution service; and selec- 
tion of traps for process and heating work. 

In a high-pressure industrial power plant using su- 
perheated steam, the traps are installed to take care of 
emergency or unusual operating conditions. The cost 
of adequate and reliable trap equipment is low com- 
pared with the cost of the equipment drained or pro- 
tected by the traps, hence neither quality nor capacity 
should be slighted in selecting traps for steam genera- 
tion or steam distribution services. 


DRAINING Piping SysTEMS 


Where foaming or priming is at all common in 
boiler operation, internal steam purifiers or external 
steam separators are installed to free the steam of any 
slugs of water or entrained moisture thrown over with 
the steam. Some purifiers and all separators require a 
trap to remove the water as fast as it is separated from 
the steam. On account of the very large volumes of 
water to be handled, compound or piston operated traps 
are frequently selected for this service. Some engineers 
specify purifier traps having a continuous discharge 
capacity at least equal to the capacity of the boiler feed 
pumps on the theory that, if the pump control mechan- 
ism should fail the traps would be able to remove the 
water as fast as it is pumped into the boiler. This is 
hardly a safe assumption, however, and punip control 
should be made certain. 

Against large slugs of water, a receiver separator or 
a special receiving tank between the separator and the 
trap gives the best protection. Without this storage 
capacity the slightest lag in trap operation would per- 
mit some water to pass over with the steam. When a 
receiver is used, a small trap can be installed with 
greater safety than can a large trap and no storage 


*Armstrong Machine Works. 


By T. H. Rea* 


capacity. The installation of a separate receiver and 
trap is shown in Figure 1. The purpose of the vent 
line is to permit steam to escape and allow water to 
enter the receiver without waiting for an equal volume 
of steam to be condensed. Vent lines are not usually 
required when the trap is installed close to the receiver. 
Traps draining superheated steam headers function 
only when steam is first turned on or when the super- 
heat is lost. A conservative rule to follow in selecting 
traps for this duty is that the continuous discharge ca- 
pacity of the trap should be three times as great as 
the amount of steam that would be condensed by the 
line without superheat and without pipe insulation. 
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STEAM TRAP IN BYPASS 


SEPARATOR WITH RECEIVER DRAINED BY A 
TRAP GIVES SAFE PROTECTION 


Fic, 1. 


If there is any danger of water being carried over 
to a turbine or engine, a steam trap alone will not give 
sufficient protection. With steam velocities ranging 
from 5,000 to 15,000 ft. per min., any entrained water 
would be carried past the line leading to the trap and 
water would be in the turbine before the trap could 
function. A separator should be used in connection with 
the trap and here again a receiver separator drained by 
a relatively small trap will give better protection than 
a large trap installed without storage capacity in the 
separator. 

Power plant traps may be compared with military 
or naval forees. They may never be called on for active 
war duty but they must always be ready to deliver the 
goods. On the other hand, carrying the simile farther, 
traps for process and heating work, are like civilians 
in that they have regular duties to perform and one 
day’s work is much like the next. 
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Trap Size FoR Process WorK 


Since the amount of steam condensed by a process 
unit can easily be calculated or determined from actual 
experiment, trap selection would seem to be a simple 
matter. Assuming that the trap manufacturer’s capac- 
ity figures are accurate all the engineer would have to 
do would be to order a trap whose continuous discharge 
capacity was at least equal to the steam condensing 
capacity of the process unit. Unfortunately, it is not 
as simple a matter as this since factors other than the 
amount of condensate enter into the problem. 

For instance, an eight-roll, flat-work ironer doing fam- 
ily work will condense not to exceed 600 Ib. of steam 
per hour at 100 lb. pressure. Several 14-in. steam traps 
are on the market having a continuous discharge capac- 
ity of more than 600 Ib. per hr. at the pressure indi- 
eated, yet none of these would be able to handle a ma- 
chine of this type and size. In fact a 114-in. trap would 


SUBMERGED COIL FOR HEATING NEEDS LARGE 
DRAIN TRAP CAPACITY 


FIG. 2. 


be required or, better yet, a small 14-in. trap on each 
steam chest. Now 114-in. trap has a capacity of approx- 
imately 5,000 Ib. of condensate per hr. and one has 
the right to ask why a trap of this capacity is required 
to handle a machine that will use not more than 600 
Ib. of steam an hour. 

Let’s answer this question by using .a more simple 
example. Figure 2 shows a submerged copper coil made 
from 15 ft. of 1-in. copper tubing. With a liquid tem- 
perature of 78 deg. F. and a steam pressure of 5.3 Ib. 
gage, this coal with 5 sq. ft. of surface will condense 
approximately 575 lb. of steam per hour. Now ordi- 
nary direct radiation at 5 lb. pressure will condense 
about 14 Ib. of steam per hour per sq. ft. of surface. 
Thus to condense the same amount of steam as was 
condensed by the copper coil some 1725 sq. ft. of direct 
radiation would be required, equal to some 1700 lineal 
feet of 3%4-in. pipe. 

At 5 Ib. pressure a 14-in. trap could easily take care 
of the condensate from the submerged coil but the same 
size trap would not be adequate for 1700 ft. of 3%4-in. 
pipe, even though the amount of condensate should be 
the same in each ease. In the copper coil there is good 
gravity drainage of condensate to the trap; furthermore 
the coil will contain only 1/10 cu. ft. of air which would 
be quickly discharged through the trap. On the other 
hand, with 1700 ft. of pipe, the drainage to the trap 
would be sluggish and the line would contain about 118 
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cu. ft. of air, which is more than a thousand times as 
much as would be contained in the coil. Only in very 
special cases would it be advisable to drain this much 
line with a single trap. There should be a trap at every 
low point in the line and, even with a continuous pitch, 
it would be advisable to install small traps at intervals 
of approximately 400 ft. 

This discussion shows that, not only must the amount 
of condensate be taken into consideration but also the 
volume of air and the size and shape of the radiation 
itself. 

Traps TO Drain RaDIATION 

All too frequently the discharge capacity of a trap 
is multiplied by three to obtain the number of square 
feet of radiation that the trap will handle at 5 lb. pres- 
sure (or the capacity is multiplied by 9 to get the lineal 
feet of 1l-in. pipe). This is decidedly wrong because, 
in the first place, a square foot or radiation at 5 lb. 
pressure will condense 14 lb. of steam per hour after 
the radiation has been brought up to temperature and 
when the room temperature is 70 deg. F. Extra trap 
capacity must be provided to take care of the warming 
up load, when steam is turned into the cold pipes and 
when room temperature is considerably below normal. 
Last but not least, the trap should have enough capacity 
so that, when operating at normal load, the discharge 
valve will be open not more than one half of the time. 

Thus for ordinary industrial radiation with good 
drainage to the trap, conservative practice demands that 
at 5 lb. pressure 1 lb. per hour of trap capacity be 
provided for every 1 to 114 sq. ft. of radiation. This 
gives enough extra capacity to take care of the warm- 
ing up load, except under most severe operating con- 
ditions. 

Where the radiation consists of long lines of prac- 
tically horizontal pipe such as is found in greenhouses, 
drykilns, and some space heating, extra trap capacity 
must be provided, on account of the. poor gravity drain- 
age to the trap as well as the large volume of air in 
the radiation itself. Furthermore, the condensate from 
several lines is usually handled by a singie trap, which 
makes short circuiting possible. This is, to some extent, 
prevented by installing what would otherwise appear 
to be an oversized trap. For this type of radiation a 
safe rule to follow is 2 to 3 lb. of trap capacity for 
every sq. ft. of radiation or for every 3 lineal feet of 
1-in. pipe. 

Unit Heater Drainace 

Since many industrial plants are installing unit 
heaters in place of direct radiation for space heating, a 
word about trap selection for unit heaters is in order. 
When a unit heater is delivering its normal maximum 
load, the trap should be open not more than one half” 
of the time. By normal maximum load is meant the 
amount of steam that will be condensed with the fan 
operating at top speed, with full steam pressure and 
with the lowest entering air temperature that the heater 
is ordinarily called on to handle. 

For a unit heater the trap must be able to open at 
the maximum pressure in the steam line supplying 
steam to the heater. But, with the heater condensing 
steam at its rated capacity, there will be a pressure 
drop through the heater and furthermore some back 
pressure in the return line, at least when the trap is 
discharging. To be on the safe side, it is advisable to 





figure the pressure differential through the trap at 75 
percent of the steam line pressure. Thus the trap should 
be able to open at steam line pressure and should have 
a continuous discharge capacity at least twice as great 
as the normal maximum load. 

For example, if a heater will condense 1000 lb. of 
steam per hour when supplied with steam at 100 lb. 
pressure, a 100-lb. pressure trap will be required that 
has a continuous discharge capacity of 2000 lb. per 
hour at 75 lb. pressure. Somewhat greater allowances 
should be made in selecting traps for low-pressure unit 
heaters because a pressure drop at low pressure will 
have a greater effect on trap capacity than a propor- 
tionate pressure drop in a high-pressure trap. 


Flexible Coupling Lubrication 


INCE maintenance of machinery in perfect align- 

ment, horizontally and longitudinally is not always 
possible, flexible couplings are necessary and have been 
developed in various types to a high degree of perfec- 
tion. But the very name, flexible, presupposes some 
movement of parts on one another and that implies need 
for lubrication. Different types need different lubricants 
but good lubrication is necessary in all types if best 
performance is to be secured, even though the amount 
of lubricant required is small. 


Types orf CouPLINGs 


In all cases, provision is made for horizontal play 
parallel to the axes of the shafts, for motion due to 
slight angular misalinement and for end play. Five 
general types of design are employed: (1) Geared de- 
vices having internal and external meshing gears, the 
external attached to the shaft ends, the internal to the 
coupling casing; (2) floating keys which bridge between 
slotted disks on the shaft ends and are held in place 
by the casing; (3) flexible pins joining disks on the 
shaft ends; (4) flexible springs connecting disks on the 
shaft ends and held in place by a retaining ring and the 
casing or by the casing alone; (5) cross type with keys 
or slots at right angles in an intermediate member, 
meshing with slots or projections on disks fastened to 
the shaft ends. 


LuBRICANTS NEEDED FoR GEAR TYPE 


In the gear type, Fig. 1, teeth are permanently in 
mesh, the teeth and spaces serving as rings of loose- 
fitting keys and keyways, with spherical surfaces to al- 
low rocking for angular movement. Casings are sealed 
against dirt and water ingress or oil egress by packing 
rings and are given a charge of oil sufficient, when thrown 
to the outside of the casing by centrifugal force, 
to envelope the gear teeth in an oil bath. Pumping ac- 
tion due to movement of the teeth on each other will 
cause circulation and maintain the oil film. The oil 
used should be of such grade as to be liquid under the 
temperature of operation yet heavy enough to maintain 
a film under the pressure existing between teeth. For 
light service at ordinary temperatures a viscosity of 
1000 seconds Saybolt at 210 deg. F. is suitable while 
for heavy duty or in cold locations the viscosity may 
be 100 seconds Saybolt. Where loads are heavy and 
temperature is high, even a heavy gear compound may 
be required. In any case the charge in the casing should 
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be maintained sufficient to ensure that all gear teeth 
are covered their full depth when the coupling is run- 
ning. 
Fioatine-Key LuBricaTIon 

Floating-key couplings, Fig. 2, have much the same 
conditions as the gear type, the motion being between 


FIG. 1. FAST GEARED-TYPE OF COUPLING 
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FIG. 2. NICHOLSON FLOATING-KEY DESIGN OF COUPLING 


keys and keyways; hence keys should be bathed 
in oil. Distribution of lubricant is assisted by holes 
drilled lengthwise of the keys with cross branches lead- 
ing to the surfaces that bear on the sides of the key- 
ways. In some types an oil level is provided in one 
end of the casing, the right amount of oil being charged 
when the casing is filled to the level of that hole, with 
the hole at its lowest position. The hole is then stopped 
by a cap screw or pipe plug. 

Oil of viscosity 300 to 500 sec. Saybolt at 100 deg. F. 
is suitable, depending on the temperature of operation, 
the lower viscosity for low temperatures. For this type 
as for geared couplings, as low pour test as possible is 
desirable so that the oil may distribute quickly from its 
standing position at the bottom of the casing to operat- 
ing position around the cireumference when the cou- 
pling is started cold. Oil should be renewed once a 
year. 

In a modification of this type, steel spring rollers 
are placed between projections that extend out from a 
disk attached to one shaft and projections that extend 
in from the casing shell attached to the other shaft. A 
screwed cap closes the casing end and the entire casing 
is filled with a medium hard grease. 


FLEXIBLE Pin DETAILS 


Flexible pins have one end held fast in one disk 
the other end moving in a bronze or graphited bush- 
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FIG. 3. FRANCKE LAMINATED-PIN COUPLING 
CONSTRUCTION 
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ing which is mounted in the other coupling disk as in 
Fig. 3. Between these ends are pivoted laminated 
springs which take up the motion due to misalinement 
in any direction. A retaining ring holds the pins in 
place. Graphited bushings give some lubrication, usu- 
ally sufficient for light service but, for heavy duty, it 
is recommended that the coupling be enclosed in a cas- 
ing and supplied with oil sufficient to bathe the pins 
when running. 
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FIG. 4. A, FALK FLEXIBLE-SPRING DESIGN. B, BROWN, 
RADIAL-SPRING COUPLING 


CROSS-TYPE 


For extra heavy service or where misalinement is 
liable to be considerable, a modification of this type has 
a set of pins held in each disk, the free ends engaging 
in bushings in a floating ring. The double set of pins 
and movement of the ring give added flexibility, an out- 
side, oil-charged casing being essential. 

Seoops on the cireumference of the floating ring, the 
mouths pointing in the direction of rotation, gather up 
oil frgm the casing and carry it to the pin bearings in 
the ring so that the depth of oil in the casing need not 
extend to the pins. 

The single row pin bushings may be lubricated with 
moderately heavy grease for high speed or heavy duty 
work. 

FLEXIBLE Spring TYPES 


Flexible springs are used in two designs; one has 
springs placed into grooves on the circumference of the 
hubs of that and the mating portion of the coupling, 
Fig. 4A. The springs are parallel to the shaft axis, 
are covered by a sealed casing and are lubricated by 
grease which is packed to fill all spaces around the 
springs and extend down between the hubs to prevent 
formation of any air pockets around the springs. 
Grooves are shaped with curved surfaces against which 
the springs bear as they bend, thus equalizing stresses. 
Complete lubrication is most important for the free ad- 
justment of surfaces to get full bearing. 

The second form of spring coupling has radial 
springs, Fig. 4B, the inner ends having a close sliding 
fit in grooves in a hub on half the coupling and bear- 
ing at the outer ends in shaped grooves cut in a ring 
held between flanges on the other half of the coupling. 
Radial motion is limited by a retaining ring. All space 
in the coupling is filled with grease to give free sliding 
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of springs against bearing surfaces and between lami- 
nations. 

For the cross type, Fig. 5, in which motion is be- 
tween plane surfaces, holes are drilled radially in each 
lug with branches crosswise of the lugs to conduct heavy 
mineral oil to the rubbing surfaces. Casings enclose the 
moving parts and oil is carried sufficient to flood all 
bearing surfaces when the oil is‘thrown out against the 
casing by centrifugal force. 

For all types of flexible couplings it is important 
that adequate lubrication be maintained and inspection 
should be made regularly, though, unless there is indi- 
eation of leakage from the casing, opening up for clean- 
ing and refilling is necessary only at infrequent inter- 
vals say 6 mo. to a year. 


Undersize Wiring 

HEN PLANNING distribution wiring, the results 
of using wire too small for the load should be 
kept in mind. Small wire costs less to be sure, but the 
cost of larger wire and conduit after all increases total 
cost comparatively little more than for smaller wire, 
since installation labor, switches and fixtures cost about 

the same either way. : 

On the other hand, difficulties in motor operation 
from low voltage and varying voltage due to line drop, 
also loss in effective illumination from lamps and vari- 
ation of lighting intensity are. factors which result in 
continuous loss due to inconvenience to workers and 
slowed down production. 

The effect on lighting is well brought out by data 
from the Nela Park Engineering Dept. of General Elec- 
tric Co. Obviously, with no current flowing, voltage all 
along the line will be the same as at the distribution 
board, say 117 v., regardless of wire size. If, now, on 
a circuit of No. 14 wire, 500-watt lamps are turned on 
at 40, 50 and 60 ft. from the board, voltages at the lamps 
will be about 112.5, 112 and 111.5, allowing 2 v. drop on 
feeders. If, however, the lamps are at 80, 90 and 100 
ft. from the board, the voltages will be, approximately 
109.5, 109 and 108.5. If all six lamps are turned on, 
they burn at voltages of 105.5, 104, 103, 102.5, 102 and 
101.75 v. or at considerable undervoltage. This will be 
due in part to extra drop in the feeder but mostly to 
drop in the No. 14 distribution circuit. 

For 10 per cent undervoltage, the lamps will receive 
but 84 per cent of normal energy, 11 per cent being 
lost in the wiring. Their light effect will be only 68 
per cent of normal, so that while cost of operation will 
be reduced to 86 per cent of normal, cost per unit of 
light will increase to 128 per cent of normal. 

Similarly and to greater degree, motor speeds, out- 
put and cost per unit of product will be affected. 

Figuring from these and other data, the conclusion 
is reached that No. 12 wire in circuits 50 ft. long should 
be limited to 1000 w. initial load, while for the same 
load and circuit length 100 ft. No. 10 wire should be 
used. This will keep voltage up to 115 v., with 117 v. 
at the distribution board and will maintain normal 
operating voltage at lamp sockets or motor terminals. 


Furnace bottom for the 778 hp. B. & W. cross-drum 
boiler at Buda Mfg. Co.’s plant, Harvey, IIl., is hopper 
shaped, formed by two bariks of water tubes covered 
with Bailey smooth faced metal blocks. 





Redevelopment of 
Roanoke Rapids 
Hydroelectric Plant 


By Replacing a 3200-hp. 92-in. Fixed 
Blade Propeller Runner with a 96-in. 
Runner Designed for Limited Blade 
Angle Adjustment, Capacity Has Been 
Increased by 500 kw. at Low Cost. 


BY 
ALAN G. CHERRY* 


NY POWER system that includes hydroelectric 

plants requires careful study of these water power 
developments from time to time, as the system load in- 
creases, to insure that the system as a whole makes the 
best utilization of the power resources at its disposal. A 
recent and interesting result of such study is the rede- 
velopment of the comparatively modern automatic hy- 
droelectrie station of the Virginia Electric and Power 
Co. at Roanoke Rapids, N. C. 

Power development of the Roanoke River in the 
vicinity of Roanoke Rapids, North Carolina, dates back 
to the year 1812 when the Virginia Passenger & Power 
Co. constructed an 8-mi. navigation and power canal 
from Roanoke Rapids to Weldon, N. C. The title of this 
company later passed to the Roanoke Development Co., 
which constructed two small power plants on the canal, 
one at Roanoke Rapids and one at Weldon. 

In 1895, the Roanoke Rapids Power Co. was formed, 
and constructed a new power canal with timber crib 
diverting works, which divided the river flow so that 
one portion passed into the power canal and the other 
down the main river. A large proportion of the rights 
in this canal was deeded to local manufacturing com- 
panies for power and industrial purposes. The power 
company in 1906 and 1907 improved the development 
by enlarging the canal, replacing the timber crib struc- 
tures with concrete and completing a concrete diversion 
dam entirely across the river. These improvements in- 
creased the head by 214 ft. and during low water pe- 
riods diverted practically all the river flow into the 
canal. At this time also, the power company built its 
first hydroelectric power plant and from then until 1919 
gradually added to its hydroelectric capacity and also 
installed some steam relay capacity. 


DETAILS OF PLANT BEFORE REDEVELOPMENT 


Previous to 1924, the power demands on the canal 
required about 2200 c.f.s. of water, which corresponds 
to the river flow which is available about 88 percent 
of the time. A study at that time indicated that it 
would be economical to install sufficient additional capac- 
ity to increase the utilized flow to about 3200 c.f.s., 
which flow is available 75 per cent of the time. Accord- 
ingly, in 1924 a new power station was constructed, 
which contained one vertical-shaft hydroelectric unit 
rated at 3200 hp. under 30 ft. net head. The 92-in. 
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water wheel runner of the unit was of the propeller 
type with six fixed blades. This new unit was arranged 
for full automatic control from the switchboard in the 
old power station. About the time the new power sta- 
tion was completed the Roanoke Rapids Power Co. was 
purchased by the Virginia Electric and Power Co. of 
Richmond, Va. and the old and new power stations be- 
came parts of that company’s power system. 

Subsequent to 1924, there was progressive improve- 
ment in the design of propeller type runners, including 
particularly the development of the adjustable blade 
runner. The power company, keeping in step with these 
improvements, authorized in 1930 an investigation to 
determine whether or not the installation of an adjust- 
able-blade runner at the Roanoke Rapids automatic sta- 
tion would be justified by the resulting increase in out- 
put. 

ANALYSIS OF REDEVELOPMENT PossIBILITIES 


It was obviously impracticable to provide a mechan- 
ically-operated, adjustable-blade runner, since this 
would have required an entirely new turbine. Three 
other principal possibilities, however, were analyzed as 
follows: installation of a new 92-in. fixed-blade propel- 
ler runner of improved design; installation of a new 
92-in. manually-operated movable-blade propeller run- 
ner; installation of a new 96-in. fixed-blade propeller 
runner with the vanes arranged for limited field ad- 
justment of the blade angle. 

The first scheme was lowest in cost but yielded the 
smallest return in increased capacity and energy. The 
second scheme yielded relatively small increase over the 
first and, in addition, was not entirely practicable, since 
it introduced the manual operation of runner vanes into 
a station otherwise operated entirely automatically. 

The third scheme, although the most expensive, 
yielded the largest increases in capacity and energy in 
proportion to cost. It was estimated, on the basis of 
manufacturers’ guarantees, that the unit capacity would 
be increased at least 400 kw. by the installation of the 
96-in. runner and that the average annual output would 
be increased by at least 3,000,000 kw-hr. For all schemes 
the estimated increment costs of the additional capacity 
and energy were extremely low. 

Based on the results of this study, it was decided 
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16°, BACK 


WATERWHEEL OUTPUT IN HORSEPOWER 


SCALE ON GOVERNOR) 


GATE OPENING 


FIG. 2. WATER WHEEL OUTPUT GATE OPENING CURVES, 
28 FT. NET LOAD, BASED ON CAPACITY TEST OF NEW 
96-IN. RUNNER, ROANOKE RAPIDS 


to proceed with the installation of the 96-in. runner in 
place of the existing 92-in. runner. The six vanes of 
the new runner are adjustable to three positions; that 
is, they can be set at angles of 11 degrees, 15 degrees 
and 16 degrees back from the vertical. The 16-deg. back 
position was expected to develop the most power but 
was also expected to be the most subject to pitting. 
Adjustment to the other two positions was provided so 
that, in case evidence of excessive pitting developed, the 
vanes could be shifted to reduce pitting tendency. 

Increase in runner diameter required only minor 
structural changes in the existing water wheel setting 
in the upper portion of the draft tube and in the 
vicinity of the discharge position of the speed ring. 
Differences between the original and new setting are 
shown in Fig. 1. These changes necessitated taking the 
machine out of service for an appreciable length of 
time. To reduce the outage time to a minimum, a sched- 
ule was carefully worked out so that sufficient time 
would be allowed for the structural changes and, at the 
same time, all necessary new material would be on hand 
for installation when required. This necessitated com- 
plete codperation between the power company, the 
water wheel manufacturer and the engineers, particu- 
larly since several of the existing water wheel parts, 
such as the main shaft, guide vanes and lower distribu- 
tor ring, had to be shipped back to the water wheel 
manufacturer’s plant for alterations or for use as tem- 
plates. The schedule as finally worked out contem- 
plated taking the unit out of service on July 6, 1931 
and returning it to service on August 8. Actually the 
unit was taken out of service on July 5, was placed back 
in preliminary operation on August 5 and was in ¢om- 
mercial operation on August 8, as scheduled. 

Detail construction operations did not present any 
particularly difficult problems, beyond the necessity for 
adhering closely to the pre-arranged schedule. A wood- 
sheeting and earth-fill cofferdam was first constructed 
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across the draft tube outlet and the generator and water 
wheel were dismantled in order to release for shipment 
to the water wheel manufacturer all the necessary parts. 
The upper part of the draft tube liner and the draft 
tube cone were cut away and the inner rim of the speed 
ring was burned off. The new throat ring and draft 
tube liner were installed, lined up and grouted in place, 
the new liner being welded to the original draft tube 
liner. By the time the new concrete had set sufficiently 
the new runner and the altered parts of the turbine 
had been received from the manufacturer and were 
promptly installed. The water wheel and generator were 
re-assembled, their alignment and clearances checked 
and they were placed in preliminary operation on August 
5, one month after the station was taken out of service. 


Resuuts oF Tests ON REMODELED PLANT 

During preliminary operation, capacity tests were 
run to determine the power-gate curves foreach of the 
three positions of the adjustable runner vanes. The re- 
sults reduced to 28 ft. head are shown in Fig. 2. The 
increase in unit capacity is shown in Fig. 3, where the 
unit capacity in kilowatts is plotted against gross head 
for both the original 92-in. runner and the new 96-in. 
runner. It will be noted from a comparison of these 
curves that the maximum increase of power is about 
660 kw. and that for the greater portion of the operat- 
ing head range the increased capacity is more than 500 
kw. Based on the results of these capacity tests a re- 
vised estimate of the annual increase of energy output 
indicates that more than 5,000,000 kw-hr. of additiona! 
energy may be expected. Actual benefits from the in- 
stallation of the new runner will thus apparently ex- 
ceed by a substantial amount the original estimated 
benefits on the basis on which the redevelopment was 
justified. After several months of operation, there is 
not yet sufficient evidence of pitting to warrant a change 
in the adjustment of the runner blades from the posi- 
tion of maximum capacity. ; 

Stone & Webster Engineering Corp. handled the 
engineering and construction work in connection with 
the original station and redevelopment. 

Original water wheel unit and the new runner were 
furnished by the Wm. Cramp & Sons Ship & Engine 
Bldg. Co., and the engineers of the successor company, 
the I. P. Morris Department of the Baldwin-Southwark 
Corp., codperated fully in the redevelopment study. 





GROSS HEAD IN FEET 

FIG. 3. GENERATOR. OUTPUT PLOTTED AGAINST GROSS 

HEAD FOR ORIGINAL 92-IN. RUNNER AND NEW 96-IN. 
RUNNER AT ROANOKE RAPIDS : 











Off Duty 


THE GREEKS were an imaginative people. Not par- 
ticularly inclined towards industry they spent much of 
their time cooking up new exploits for their many Gods; 
they were never at a loss for an explanation of things. 
If it thundered, Jupiter was grouchy and was hurling 
thunderbolts; if it rained some god or other was weep- 
ing over disappointment in love or something of that 
sort; if the stock market crashed, it was the inevitable 
consequence of over-speculation in golden fleece ; indeed, 
they knew everything. Even the stars were perfectly 
obvious to them. They were never confounded by high 
powered cosmological hypothesis of space-time curvature 
and receding nebulae. If they saw a new star in the 
sky which had not been explained before, they made up 
a perfectly good story about it without delay. The 
sky, to them, was a. very livable place, peopled by all 
sorts of creatures good and bad, endowed with the same 
shortcomings and weaknesses as those on earth. Usually 
they were transfixed there because of something they 
had done on earth. 

Take Arcturus for example. Arcturus, as you know, 
is one of the giant stars measured by Professor Michael- 
son some years ago; it is some 27 million times larger 
than our sun. Such matters—size, distance, composition, 
didn’t bother the Greeks. To them Arcturus was Arcus, 
son of the King of Arcadia. One day while he was 
out in the woods with his air rifle, it appears he pur- 
sued his mother, who had been transformed into a bear 
by Zeus. Zeus, you see, was something of a necro- 
mancer himself. Well, the bear mother finally took 
refuge in the temple of Zeus and the God, in order to 
prevent matricide, transported both mother and son to 
the heavens. There they are today—Arcturus is in a 
direct line with the tail of the constellation of Ursa 
Major (the great bear). 

' Now all this is very fine and there is no telling how 
much further the Greeks would have gone had they 
continued their imaginative gymnastics, but somehow 
they tired of it and unfortunately for us went into the 
restaurant business. That was a sad day indeed. 


With the Greeks out of the field, there was nobody 
to worry over the stars except the scientists who im- 
mediately threw out all Greek theories as so much bosh. 
Naturally enough, the Greeks didn’t like this, so ever 
since, they have retaliated by painting toast with a 
brush and indulging in other similar nefarious practices 
in their hash dispensaries. 

Well, if the Greeks were good in the use of their 
imaginations the scientists were not slouches either and 
before long had the stars doing things the Greeks never 
dreamed of. The Great Bear instead of running away 
from Arcus in one direction as the Greeks had it, ac- 
cording to the scientists, was running in six directions 
at once, so fast that some day it would meet itself com- 
ing back. When the Greeks heard of this, they im- 
mediately placed a curse on the human race by invent- 
ing the ‘‘minute steak.’’ The scientists had only begun, 
however ; not content with inventing new theories about 
the stars they decided recently to put them to work. 
How? Well, consider Arcturus again. 


First, however, let us tell you something about our 
own much maligned and misunderstood city—about the 
Century of Progress Exposition to be held here in 1933. 
It is soothing, in these turbulent times, to know that 
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there is at least one place in this world where people 
go about their work with high hope and an enthusiasm 
born only of noble purpose and high ideals. While the 
rest of the world is engaged in the sordid undertaking 
of patching up the wrecked hulk of our economic ship 
so that it will at least float again, a small group of 
practical idealists are busy at work, planning and con- 
structing on the lake front of the City of Chicago, a 
project of magnificent proportions and of amazing ar- 
tistie beauty. For strange as it may seem, at a time 
when nearly every organization in the world is passing 
through a financial crisis, and in face of the difficulties 
which have always beset previous ‘‘world’s fairs,’’ the 
Chicago ‘‘Century of Progress,’’ to be opened next year, 
is in a most excellent position, financially, as well as in 
point of progress. , 

Now, don’t be impatient, we realize you want to 
know what all this has to do with Arcturus, or the 
Greeks. We’ll get to that. Greek restaurants by the 
way are taboo at the exposition. But to get back to 
our story. Among the numerous buildings already com- 
pleted or nearing completion, one of major importance 
is the Science Group. Now it has become the custom, 
in opening an exhibit of this kind, formally, to have 
some distant dignitary—the president, or King George 
or Marlene Dietrich—press a gold plated electrical but- 
ton. This always makes good publicity and enables the 
button pushers to pass the astonishing fact on to their 
grandchildren. 

To the scientists in charge of the Hall of Science at 
the Century of Progress the idea of having a mere presi- 
dent or king or even a ravishing movie actress open the 
exhibit, had little appeal. The Hall of Science, they 
claimed, should be opened not by a mere human celebrity 
but by something that was of some consequence in the 
Universe. So they selected a star,the giant Arcturus, 
to press the button which will formally open the Science 
Exhibit. 

To carry out this unique plan, arrangements for 
harnessing star power already have been made by Dr. 
F.. R. Moulton, and Professor Henry Carew. At 9 o’clock 
on the night of June 1, 1933, the light from Arcturus, 
high up in the sky, a little east of south, will be focused 
on a photoelectric cell by the 40 in. telescope at the 
Yerkes observatory at Williams Bay, Wis., and the ecur- 
rent so produced will be amplified and sent to Chicago 
where it will actuate the switches in the Hall of Science. 


Arcturus is just about 40 light years away from us. 
Thus the light energy which will actuate the switches 
at the Century of Progress on June first of next year 
started on its earthward journey in 1893, the year of 
Chicago’s other famous exposition. It is fitting, there- 
fore, that Arcturus should be the star selected for this 
purpose. 

Now, of course, to those who know about photo- 
electric phenomena this proposed use of Arcturus’ light 
is as simple as stepping on the gas in the family chariot 
—a trifling matter of quantum mechanics, but no matter 
how simple the trick is to the scientists, at least 99 per 
cent of the crowd at the opening of the Exposition will 
gasp at the audacity of man’s harnessing star power to 
light the lamps and start the machinery whirling at the 
Seience Exhibit. Thus, the modern scientist goes the 
Greeks one better; the Greeks explained Arcturus’ pres- 
ence in the sky but our modern scientist puts him to 
work. Maybe it is well that the Greeks went into the 
restaurant business. 
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Readers’ Conference 


Flow Meters with Variable Capacity 

IN THE MARCH 1 issue of Power Plant Engineering, 
under the subject of Steam Flow Meter with Variable 
Capacity, R. E. Thompson describes the use of con- 
densers at different elevations as a means of increasing 
the accuracy and range of flow meters when widely 
varying rates of steam flow are encountered. While 
condensers at different elevations may be used to in- 
crease the range of a steam flow meter, the calculations 
involved in converting the recorded differentials into 
actual amounts of steam may prove to be quite laborious. 
Furthermore, such a system can be used only when 
measuring the flow of a vapor, such as steam, which is 
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condensable at ordinary temperatures. An integrator 
on a flow meter with this arrangement would be worth- 
less for a hook-up other than with the standard con- 
denser connections. 

Pressure differentials vary as the square of the flow. 
In a meter having a capacity of 75,000 lb. per hr., a 
differential of 50 in., and an auxiliary low-pressure con- 
denser 40 in. above the high-pressure condenser, steam 
flow rates of 70,000 Ib. per hr. and 100,000 Ib. per hr. 
would produce meter readings of 26.8 per cent and 99.0 
per cent of full scale, respectively. The calculation of 
actual flow from a large number of such readings would 
be somewhat tedious. 

The following method is simpler and may be of 
interest to those who desire to have two or even three 
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flow capacities with the same orifice and meter installa- 
tion. This arrangement will work with any liquid, gas 
or vapor which may be measured by an orifice. meter. 
A single correction factor may be calculated for each 
range and it will apply to all rates of flow within its 
range. Thus the tedious procedure of calculating the 
flow for each different chart reading may be eliminated 
and a meter with an integrator may be used by apply- 
ing a single correction factor for each range. 

Let us refer again to the preceding case of a 50-in. 
differential meter and an orifice installation such that 
a flow of 75,000 lb. per hr. produced maximum chart 
reading. Let us assume that the ratio of the orifice area 
to the pipe area (orifice ratio) is 40 per cent and that 
the pressure connections for the meter are at K,, one 
pipe diameter upstream and at K,, the vena contracta 
on the downstream side of the orifice. Incidentally, for 
an orifice ratio of 40 per cent the vena contracta is 
at a distance 50 per cent of the pipe diameter below 
the orifice. At a point, K,, 4.5 pipe diameters below 
the orifice, the average velocity of the flowing fluid will 
be practically the same as it is at K,. Pressure at K, 
will be less than that at K,, however, due to the friction 
loss in the orifice installation, but will be greater than 
the pressure at K,, due to the lower velocity at K,. 

Designate the pressures at K,, K, and K, as P,, P, 
and P, respectively. The pressure differential (P,—P,) 
varies as the square of the flow, but is less than the 
pressure differential (P,—P,); therefore the capacity 
of the meter may be increased by using pressure taps 
at K, and K,. With the orifice ratio of 40 per cent, 
this increase in meter capacity is 30.8 per cent so that 
the correction factor to be applied to the original meter 
constants is 1.308, and our new meter capacity is 98,100 
lb. per hr. 

Since both of the pressure differentials (P,—P,) and 
(P,—P,) vary as the square of the flow, then the differ- 
ential (P,—P,) will also vary as the square of the 
flow ; therefore, the range of our meter may be changed 
again by using K, as the high-pressure tap and K, as 
the low-pressure tap. In this ease, the increase in meter 
capacity is 53.0 per cent instead of 30.8 per cent, so 
that the correction to be applied to the original meter 
constants is 1.53 and the maximum capacity of the 
meter is 114,800 per hr. 

The accompanying curves are made up for different 
orifice ratios and may be of use to those interested in 
the above. The capacity factors shown are to be applied 
to meter constants with the standard meter connections 
at K, and Ky. 

There are other devices on the market for changing 
the capacity of a flow meter installation, such as the 
variable orifice and interchangeable mechanisms within 
the meter. Flow meter manufacturers will gladly fur- 
nish information regarding such products. A combina- 
tion of more than one capacity-changing device may be 
used for still greater flexibility but this practice intro- 
duces complications which may be objectionable. 


Du Pont Rayon Co., J. L. Hupson, 
Old Hickory, Tenn. Test Engineer. 











Did the Generator Reverse? 


As ALL POWER station operators who are familiar 
with direct current generators know, the occasion often 
arises when it becomes necessary to speak of the genera- 
tor reversing. This, however, does not really happen. 
What does take place is a reversal of the polarity of the 


fields. The following incident well illustrates how the 
meaning can be misconstrued: 

A young man who had been working in a station 
where there were several alternators was transferred 
to a station that had in addition to several alternators 
one direct current generator. This d.c. machine fur- 
nished current for an electric railroad, one other d.c. 
machine some three miles away on the other end of the 
line being run in connection with this one to keep up 
the voltage. 

A close watch had to kept of the voltage of these 
machines as they were both compound wound and unless 
it was, one or the other would drop the load it was 
carrying, the other picking it up. When this happened, 
this machine would build up its own voltage sufficiently 
to overcome that of the other generator, thereby sending 
current through the series fields in the reverse direction 
with consequent reversal of the polarity. The ensuing 
interruption, of course, caused delay to the service until 
the machine could be got back on the line. This was 
especially so when the machines were first started up 
in the morning. All who are familiar with this phase 
of the work know how the voltage drops off as the fields 
heat up due to the increased resistance of the windings. 
This was explained to the new operator and he was 
instructed to keep a close watch of it, otherwise there 
would be trouble. 

After the new man had been on with the regular 
operator for a few days he was left alone. Several days 
elapsed and as everything went along well he neglected 
to keep as close a watch of the d.c. voltage as was nec- 
essary. Soon, however, something happened. The first 
inkling of trouble he had was when the brushes com- 
menced to are badly and at the same time the belt com- 
menced to slip, with the accompanying screech that 
always goes with a slipping belt. This was all due to 
the voltage of the other generator being higher and 
overcoming this one and sending current through the 
series winding in the reverse direction, thereby revers- 
ing the polarity of the shunt fields. — 

Before anything serious could happen, however, the 
breaker opened, this all happening in a very short 
space of time. The operator not knowing just what had 
taken place and the voltage of the generator being up, 
he closed the breaker again but this instantly opened 
again. It might be well to state that the voltmeter used 
was one of the older type which did not indicate when 
direction of the current reversed. 

As the breaker would not stay in, due, as he sup- 
posed, to trouble on the line, he called the load dis- 
patcher and told him there was trouble on the line out- 
side. The load dispatcher, knowing the generator at the 
other end of the line was all right, commenced to 
question him as to what was wrong and finally asked 
him whether the generator was not reversed. ‘‘Oh no,”’ 
the operator replied, ‘‘Of course not; it is still running 
in the same direction!’’ 

Needless to say, this proved to be the trouble and 
after the fields, or rather their polarity, was changed 
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everything was all right again. To change the polarity 
of a compound wound generator, remove the leads from 
brushes, close the main switch for about a minute and 
reconnect leads. The same result can be obtained by 
removing the brushes instead of disconnecting the leads 
but this some times entails too much work. It is some- 
times recommended to do both. 


Brunswick, Maine. Lreon L. Pouarp. 


Emergency Pump Repair Job 
IN A SMALL plant some years ago the service pump, a 
10 by 5 by 12-in. duplex, got its supply from a pond 
about 600 ft. away. The pump in question ran night and 
day for the whole week but was idle on Sunday. 
Starting up one Monday morning, this pump refused 
to draw water. Careful examination did not reveal any 
disorder. The pond from which this water came had 
been known to have eels in it, and many times they were 
found in the pump. Naturally, we all came to the con- 
clusion that the suction pipe was blocked off with eels. 
Breaking the suction line in several places and putting 
rods through the pipe it was found perfectly clear. The 
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STEPS IN THE EMERGENCY REPAIR OF A PUMP PLUNGER 


pump was of the style shown in Fig. A, and it was found 
that each plungér was worn down for the entire length 
of its stroke about 1/32 in. as shown in Fig. B, which, 
of course, was the cause of the trouble. 

No such thing as getting new plungers was possible 
and oxy-acetylene or electric welding was unheard of 
at that time, but we had on hand some 1-in. brass spring 
wire that was used for making pump valve springs. 
The plungers were put in:the lathe and a cut taken off 
them for nearly their entire length. They were then 
given a coat of solder and while still in the lathe and at 
slow speed the 1%-in. brass wire was wound around 
them. To hold the ends of the wire, holes were drilled 
at each end and the wire passed through and turned 
over on the inside of the plungers. 

The whole thing was given a good coat of solder 
which made the whole one solid mass. We then took 
light cuts off them in the lathe until they were down 
to standard size. 

After the pump had been reassembled and started 
up, it gave splendid service for years afterwards. 


Wabana, Newfoundland J. B. Perri. 
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Air Compressor Explosion 

A NUMBER OF AIR compressor explosions which have 
occurred have been due to the air becoming so heated 
as to ignite the oil vapor carried over from the com- 
pressor, this oil vapor being derived from the compressor 
lubricant. Using the minimum quantity of a high grade 
oil will reduce the danger of explosion. Thorough cool- 
ing of compressors is important; any reduction in cool- 
ing efficiency means overheated air. The cooling water 
must flow freely, and the water jackets not be scaled. 
It is also important that the air be filtered ; if impurities 
are carried into the compressor, they will not only cause 
abrasion but will also clog up the various passageways, 
impeding the air flow. This will cause overheating of 
the air and will lag the walls hindering the heat transfer 
to the cooling water. A safety valve is used to guard a 
compressor against excess pressure, so why not guard 
against excess air temperature which is probably the 
cause of most explosions? It is possible to fit a fusible 
plug in the air line as it leaves the compressor, so that 

_this will melt if the temperature of the air rises above 
a certain point. 

This plug should be arranged so as to melt at a tem- 
perature just below the flash point of the oil. It should 
be located as near the compressor as possible. 

Herts, England. W. E. Warner. 


Boiler Tube Repair Record 

For KEEPING a record of boiler tube repairs, I have 
found the accompanying chart convenient. In the plant 
where I am employed we have several 200-hp. boilers 
having outside header plates, 12 tubes wide and 9 tubes 
high. The circles represent the tubes, and by use of 
the symbols as shown at the top of the chart, a great 
deal of information relative to each tube can be 
recorded, a chart is used for one year and then filed 
away for reference. 
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CHART USED TO RECORD BOILER TUBE REPAIRS 











Outside the outer circle a number indicating the 
month of the year may be placed opposite the segment 
of the circle to show the approximate date of any 
given repair. 


Pawtucket, R. I. H. P. Storr. 
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Precaution in Reassembling of 
Duplex Pumps 

RECENTLY the water end of a duplex pump was dis- 
mantled for repair work and trouble occurred after this 
pump was reassembled and placed in operation. This 
trouble was of a type that I believe has occurred many 
times and bringing this to the attention of the readers 
together with a method for its prevention may prove 
to be of some benefit. 

The pump was of the type that had four bolts hold- 
ing the discharge head and discharge valve deck in 
place. When the time came to put the discharge valve 
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in position it was not noticed at the time that this could 
be placed in four different positions and still have the 
bolt holes line up right. As the repair job was being 
done in a dark place and in a hurry, the deck was put 
back exactly opposite from the correct way, that is, the 
discharge port in the deck was at the opposite end of 
the cylinder casting from the port in the cylinder cast- 
ing with which it was supposed to line up. 

When the job was completed and the pump started, 
the engineer noticed leakage around the discharge head 
but thought it was merely a matter of tightening down 
a little more. This he did. In several seconds a piece 
about 6 in. square blew out of the casting of the head. 
On taking the pump down again the trouble was found. 
It was also noticed that the bolt holes would have lined 
up if the discharge port had been placed at either side 
as well as in the incorrect position in which it had been 
placed. 

To guard against any such future occurrence, a 
dowel was tapped into the discharge valve deck and a 
dowel hole drilled and reamed in the cylinder casting 
at the opposite end from the discharge port. When put- 
ting this deck in place now, it will only go on in the 
correct position. 


West Roxbury, Mass. Harry M. Sprina. 
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New Equipment 


New Water Meter 


REcENTLY, the Worthington 
Pump and Machinery Corpn., Har- 
rison, N. J., has added Model GA 
to its line of meters designed espe- 
cially to be accurate at extremely 
low flows as well as for the rest of 
its range up to high flows. It is 
furnished in sizes from % in. to 2 
in. with normal flow limits of 1 to 
160 g. p. m. 

Measuring chamber for the posi- 
tive displacement disc is in two sec- 
tions, held together by a snap joint 
without screws, which allows the 
ease to separate without distortion 
if freezing occurs. Additional pro- 
tection is afforded by the use, on 
the three smaller meters, of a cast- 
iron frost bottom, which will with- 
stand all regular service pressures 
but will break if water in the meter 
freezes, thus relieving strain on the 
interior parts and avoiding damage 
to the meter. Replacement of the 
bottom at slight cost again fits the 
meter for service. 

In the keavy register box, which 
has a double lid to facilitate clean- 
ing the cover glass, is a train as- 
sembly of 4 cast bronze gears and 
four pinions, mounted on Monel 
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WORTHINGTON GA WATER METER 


metal spindles and fitted with re- 
placeable hard-rubber-bushed bear- 
ings. In standard construction, the 
gears are inclosed for oil but an open 
type can be substituted by removal 
of 3 screws. 

As the stuffing box is cast on the 


main case, no gaskets or lock nuts 
are needed. 

Accuracy is sufficient to record 
small drips and slow leaks which 
may cause an appreciable loss. 


Winaid Piet Unit 


Fisuer Governor Co., Marshall- 
town, Ia., announces Series 4200 
unit, a design that includes the pilot 
valve as part of the main valve top. 
Air or gas may be used as operating 
medium, construction being suitable 
for pressures of 5 Ib. or above. By 
a simple change in the pilot valve, 
the unit may be fitted for pressure 
relief or pressure reducing service. 
Pressure gages and a small auxiliary 
regulator are furnished as regular 
equipment. 

















By this design, time lag of pilot 
valve action is minimized so that 
the main valve quickly responds, 
thus maintaining close regulation 
limits. 


New Copes Feedwater 
Regulator 

THIS REGULATOR, type DA, de- 
veloped by Northern Equipment 
Co., Erie, Pa., primarily for service 
on oil field boilers is applicable 
within certain limitations to other 
types of boilers where close control 
of flow through accurate valve port 
design is not required. It is a single 


unit, the valve installed only in a 
vertical feed line and no brackets 
or supporting members other than 
the 34-in. steam and water connec- 
tions being needed. 

Movement of the tube acts di- 
rectly on the valve stem to move 
the disc, without intermediate lever- 
age. The cxpansion tube is in ten- 
sion and is protected throughout its 
length by heavy channel irons se- 


COPES DA REGULATOR 


curely bolted to the valve body. A 
heavy spring at the heel piece end 
acts as a tension relief. 

This regulator feeds continuous- 
ly through a valve with stainless steel 
dise and seat, acting as check valve 
as well as regulating valve. A 2-in. 
valve of cast-iron or cast-steel is 


furnished complete with 250-lb. 
pressure standard companion 
flanges. If the valve is to be in- 


stalled in a smaller feed line, com- 
panion flanges of the proper size 
are furnished. The regulator has a 
maximum capacity of 20,000 lb. per 
hour with a 15-lb. pressure drop 
across the valve. 


Faucet for Heavy 
Mixtures 
FoR EXTRACTING plastic com- 
pounds, cement and other slow-flow- 
ing mixtures from bulk containers, 
without removing the drum head, 





LE MAY FORCED FEED FAUCET 


the Le May forced feed faucet pro- 
vides a smooth, even flow as the 
erank-driven worm is turned. It 
also keeps the material mixed to an 
even consistency. Screw end is pro- 
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vided to fit a standard 114-in. pipe 
opening. This faucet is introduced 
by the Key Boiler Equipment Co., 
E. St. Louis, Ill. 


New Force Feed 
Lubricator 


THIS LUBRICATOR has liquid filled 
sight glasses, and a single plunger 
to serve the dual purpose of draw- 
ing the oil from the reservoir and 
foreing it in a straight vertical path 
through the sight glass, then to the 
point of lubrication at the end of 





BOWSER MULTIFEED LUBRICATOR 


the feed line. Each pumping unit is 
individually adjusted and removable 
while the lubricator is in operation. 
For refilling the sight glasses, a 
standard lubrication fitting permits 
injection of liquid by means of a 
grease gun. Any number of feeds 
and any type of driving mechanism 
required can be furnished. 


Portable Pipe Machine 


REGuuAaR capacity of this new 
Tom Thumb machine made by Oster 
Manufacturing Co., Cleveland, Ohio, 
includes pipe sizes from 14-in. to 2- 
in., with extra capacity down to 14- 
in. It is furnished either with an 





TOM THUMB PORTABLE PIPE 
MACHINE 
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oil pump as shown below the motor 
at the front in the illustration, or 
without the pump, the dies being 
oiled by hand. 

Dies are of the segment type, 
each size being held solid in a hold- 
er which is slipped over two vertical 
studs on the carriage. Pipe cutoff 
attachment can be omitted or fur- 
nished. In the latter case, the die 
head is swung out of the ‘way when 
cutting off, to give room for the pipe. 

Drive is by a VV belt from the 
motor to a spiral micarta pinion, 
thence to a spiral gear on the worm 
shaft, which carries a triple-thread 
worm mounted on Timken bearings. 
On the front end of the spindle is a 
quick-acting, 3-jaw, universal scroll 
type chuck, while, at the rear end 
is a 3-jaw universal centering chuck, 
operated by a hand wheel. Motor is 
universal, variable speed and revers- 
ible for attachment to an ordinary 
light socket. 


Split-Phase Motor 


Two NEw split-phase motors are 
presented by Wagner Electric Co., 
the 44RB, illustrated in sizes 1/30 
and 1/20 hp., and the 56RB for 
1%, 1/6 and 4 hp. These are single- 
phase when running but have an 
auxiliary stator winding for produc- 





WAGNER 44RB MOTOR 


ing split-phase when starting, ap- 
proximating the action of 2-phase 
squirrel-cage motors. At speed the 
redesigned switching mechanism 
cuts out the auxiliary winding. 
Other new features are end plates 
designed to prevent all drip and a 
conduit box adjustable in four posi- 
tions. Special attention has been 
given to securing cool, vibrationless 
operation. 


PyE-NaTIoNAL Co. has acquired 
as a subsidiary to its organization 
The Electro Chemical Engineering 
Corp. which manufactures Signal 
Foam-Meters with electromatic blow- 
off and boiler corrosion prevention 
equipment. 





A.S.R.E. To Meet in 
Cambridge at M.I.T. 


THe American Society of Re- 
frigerating Engineers will hold its 
19th Spring Meeting, June 9, 10 
and 11 in Cambridge, Mass., with 
headquarters at the Massachusetts 
Institute of Technology. Members 
attending this meeting may secure 
dormitory quarters at M. I. T. at 
one dollar a day, and food and en- 
tertainment will be correspofdingly 
priced. Those who bring their wives 
will be given special rates at the 
Copley-Plaza. 

One of the social events arranged 
for is an all-day boat trip on Fri- 
day to Provincetown, with the morn- 
ing session on the. boat, luncheon 
and dinner at the Provincetown Inn, 
and the afternoon free for any of 
the many attractions of the historic 
Cape town with its famous artistic 
and literary colony. 

Papers to be presented on: the 
technical program are as follows: 
“Steam Ejector for Large Capac- 
ities’, D. K. Dean, Foster-Wheeler 
Co.; ‘‘Merecury Ejector Refrigera- 
tor’’, L. F. Whitney, Comstock and 
Westcott; ‘‘Steam Ejector for Pas- 
senger Cars’’, R. W. Waterfill, Car- 
rier Engineering Corp.; ‘‘ Review 
of Heat Transmission Develop- 
ments’’, W. J. King, General Elec- 
tric Co.; ‘‘Mechanism of Moisture 
Absorption in Cold Storage Insula- 
tion’’, A. A. Berestneff, Massachu- 
setts Institute of Technology ; ‘‘Cli- 
mate in the United States’’, O. W. 
Armspatch ; ‘‘ Economical Low Tem- 
perature and the Rotary Compres- 
sor’’, Harry Sloan, Vilter Mfg. Co. ; 
‘*Lubrication’’, B. L. Newkirk, Gen- 
eral Electric Co.; ‘‘Solid CO, Re- 
frigeration Control’, J. G. Berg- 
doll and A. W. Ruff, York Ice Ma- 
chinery Corp. 

A. L. Stevenson, Jr., of the Gen- 
eral Electric Co. is chairman of the 
program committee arranging the 
technical sessions, and the enter- 
tainment has been planned by mem- 
bers of the Boston Section of the 
A.S.R.E., with Everett L. Ryan in 
charge. 


Srncuaik Rermine Co. has 
placed an order with The Neckar 
Co., Inc., for the installation of its 
process of boiler feedwater treat- 
ment in, the Coffeyville, Kansas re- 
finery, to treat 317,000 lb. of raw 
water an hour. 
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News From the Field 


ComBusTIon Engineering Corporation 
announces the receipt of contracts from 
the Jamistown Coal and Coke Co. of 
Hannastown, Penna., for 3 stoker-fired 
boiler units, rated at 490 hp. each, of the 
C-E bent-tube type; stokers are "forced- 
draft, chain-grate, having 130 sq. ft. 
grate each. Also from the Sinclair Re- 
fining Co. for a 615-hp. Walsh-Weidner 
sectional header boiler, for 450 lb. pres- 
sure, oil fired, of welded construction 
throughout, to be installed at the Coffey- 
ville, Kansas, plant. 


THE PARDEE ENGINEERING Co., 3915- 
29th St., Long Island City, N. Y., an- 
nounce the appointment of the Hayes 
Pump Machinery Co., of Boston, 
Mass., to represent them in the sales and 
service of the Pardee chlorinators and 
ammoniators in the New England States. 


H. W. Futter, vice president in 
charge of engineering and construction, 
Byllesby Engineering and Management 
Corp., announces the appointment of H. 
H. Watson as general superintendent of 
construction, Northen States Power Co., 
to be located in Minneapolis. Mr. Wat- 
son for the past 10 yrs. has been in 
charge of the special construction depart- 
ment of San Diego Consolidated Gas and 
Electric Co. Announcement also is made 
that George F. Pythian, who for several 
years has been in charge of construction 
work of The California Oregon Power 
Co. and Mountain States Power Co. will 
extend his duties to include the San 
Diego Consolidated Gas and Electric Co. 


Watter Cazsot BayLies has_ been 
elected president of the Edison Electric 
Illuminating Co. of Boston to succeed the 
late Charles L. Edgar. Mr. Baylies, who 
is 70 yr. old, has been active in the de- 
velopment of the Massachusetts Gas Com- 
panies and the Edison Company. For 32 
yr. he has been chairman of the executive 
committee of the latter. He is also a 
member of various boards of directors of 
numerous banks, industrial organizations 
and public utilities. 


Hartrorp Steam Boiler Inspection and 
Insurance Co., Hartford, Conn. an- 
nounces that it is now at home in its 
new building at 56 Prospect St., Hartford, 
Conn. 


BESIDES representing Ernst & Co.,, 
Newark, J., Johnson and Kuechler, 
Inc., 30 Church St., New York City, an- 
nounce that they are representing Free- 
man Boiler & Engineering Co. and The 
Superheater Co, as to superheaters for 
return tubular boilers. 


FarvaL Coren., Cleveland, Ohio, has 
acquired manufacturing and sales rights 
for the Farval centralized system of lu- 
brication heretofore manufactured by Lu- 
brication Devices, Inc., of Battle Creek, 
Mich. Officials of the new corporation 
are: Howard Dingle, president; W. W. 
Clark, vice-president; c, Robinson, 
treasurer; A. C. Blin, secretary ; A, J. 
Jennings, general sales manager. 

Distribution for the central industrial 
section will be by the Dingle-Clark Co. 
with offices in Cleveland, Cincinnati, Pitts- 
burgh and Philadelphia. 


ELECTRO-TECHNICAL CoNncress of South 
America, which was to be held in Buenos 
Aires in July of this year, has been post- 
poned by the executive committee, for 
various reasons, until April, 1933. 


New Onroers for steel boilers, based on 
reports of 72 manufacturers, are given 
by the Bureau of the Census for March, 
1932, as 264 boilers of 372,782 sq. ft. heat- 
ing surface. Of these 253 were station- 
ary boilers as follows: 45 water tube, 
234,822 sq. ft.; 18 h. r. t., 23,590 sq. ft.; 
29 vert. fire tube, 6755 sq. ft.; 9 locomo- 
tive (not railway), 7230 sq. ft.; 131 steel 
heating (not power), 54,889 sq. ft.; 18 
self-contained portable, 16,567 sq. ft. 3 
miscellaneous, 585 sq. ft. 


Or Burner orders for March, 1932, 
totaled 4055 according to data received 
by the Bureau of the Census from 103 
manufacturers. Of these, 2766 were 
domestic mechanical draft burners, 682 
domestic natural draft burners, 443 in- 
dustrial mechanical draft burners and 164 
industrial natural draft burners. 


Arr CONDITIONING equipment data, pre- 
sented as value of orders booked, are 
given for March, 1932, in preliminary 
form, by the Bureau of the Census, as 
reported by 41 manufacturers. Total for 
March was $690,657, sub-divided as fol- 
lows: fan group, $385,199; unit heater 
gg $238,742; air washer group, $66,- 


ORGANIZATION of an Air Conditioning 
Department within the General Electric 
Co., which will market various electrical 
devices for home heating, humidifying 
and temperature control, has been an- 
nounced by President Gerard Swope. One 
of the first products to be marketed by 
this new department will be a complete 
oil burning furnace. J. J. Donovan, of 
Cleveland, formerly in charge of apart- 
ment house refrigeration sales, will be 
manager. Associated with him will be 

D. Harrington, of Schenectady, in 
charge of application engineering; J. 


Rue, of Pittsfield, in charge of manufac-. 


turing, and H. S Woodruff, of Schenec- 
tady, in charge of design engineering. 
Headquarters will be maintained at Gen- 
eral Electrics New York offices, 120 
Broadway. 


Howarp J. Butter, for the past 7 
yr. manager of the Citizens Power and 
Light Co. in Council Bluffs, Iowa, has 
resigned, it has been announced by Frank 
F. Everett, president of the company. IIl 
health necessitated Mr. Butler’s resigna- 
tion and he will take a long vacation 
before entering a new line of business. 
Vern Beats has been named acting man- 
ager and R. C. Geppert, general superin- 
tendent of the company. Mr. Beats was 
employed by the Council Bluffs utility in 
1917 and in 1927 he was transferred to 
the Nebraska Power Co. as sales manager 
of the southern territory of the rural di- 
vision. The appointment of Mr. Geppert, 
who is general superintendent of the Ne- 
braska Power company, gives him super- 
vision of both utilities. He has been 
assistant manager of the Citizens Power 
and Light from 1925-28 and became gen- 
eral superintendent of the Nebraska 
Power in 1930, 


Batty Meter Three-Element Feed 
Water Control will be displayed in 
spaces 401 to 405 at the National Elec- 
tric Light Association exhibit June 5 to 
10 at Atlantic City, N. J. This control 
which maintains the feed water flow 
equal to the steam flow from the boiler 
at all times will be shown by diagram- 
matic illustrations, photographs of in- 
stallations and chart records of opera- 
tion. Bailey Meter Automatic Combus- 
tion Control will also be shown by di- 
agrammatic pictorial layouts. H. M. 
Hammond, manager sales and engineer- 
ing, will be in charge. 


Mercon RecuLATorR Co. announces 
the appointment of new district repre- 
sentatives as follows: E. F. Espen- 
schied, 1008 Hill Bldg. Washington, 
D, C.; M. N. Dannenbaum, 709 Bankers 
Mortgage Bldg., Houston, Texas; Cowles 
& Co., 721 Mercantile Bank Bldg., Dallas, 


Texas; Boiler Equipment Service Co., 
686 Greenwood Avenue, Atlanta, Ga.; 
Cothran-Bayles Co., Commercial Bank 


Bldg., Charlotte, N. C 


Gien E, Bowen, formerly sales engi- 
neer for the Fulton Iron Works Co., has 
joined the sales organization of the 
Double Seal Ring Co., as announced by 
M. L. Munday, sales manager. Mr. 
Bowen is in charge of the Chicago ter- 
ritory, comprising Indiana, Illinois and 
Wisconsin, with office at 915 Glengyle 
Place, Chicago, III. 


PooLe Founpry & Machine Co., Wood- 
berry, Baltimore, Md., has taken over the 
business of the former Poole Engineering 
& Machine Co. Officers are: S. P. Brady, 
president; S. P. Brady, Jr., vice-presi- 
dent; L. M. Ricketts, secretary and treas- 
urer. 


Grorce L. Hurst, consulting mechani- 
cal engineer, of San Francisco, is now 
handling the Farrel-Sykes products i in the 
San Francisco territory. Mr. Hurst has 
been a representative of the Farrel-Bir- 
mingham Co. of Ansonia, Conn., and one 
of its predecessor units, the Birmingham 
Iron Foundry. of Derby, Conn., for a 
number of years. He maintains offices at 
785 Market Street, San Francisco. 


J. R. Brown has been appointed sales 
representative for the Farrel-Birmingham 
Co., Inc., Ansonia, Conn. His headquar- 
ters are at the company’s branch office, 
ris First Central Trust Building, Akron, 

io. 


LinpE Air Propucts Co. announces 
that both the Oxweld No. 14 drawn 
aluminum rod for welding sheet alumi- 
num and the Oxweld No. 23 aluminum 
rod for welding cast and sheet aluminum 
and aluminum alloys are now available 
in the form of 10-lb. coils of %-in. 
diameter rod, as many users have found 
the coil form advantageous for certain 
work. 


D. H. Skeen and Co. of Chicago has 
been appointed by Bonney Forge and 
Tool Works, Allentown, Pa., for welding 
fittings in the Chicago district. 


HomesteAp Valve Manufacturing Co. 
has just appointed the Lietz Engineering 
Co., of 2354 Lincoln Avenue, as exclusive 
representative in the Chicago district. 
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For the Engineer's Library 


Tue Hoipinc Company. By James C. 
Bonbright and Gardner C. Means. Pub- 
lished by the McGraw-Hill Book Co., 
Inc., New York, N. Y.; 6 by 9 in., cloth; 
384 pages; price, $4.00. 

Within the last few years control and 
management of local utility companies 
have become centralized through a few 
great holding companies. This movement 
has not been restricted to the utility field 
but is a dominant factor in the steel, rail- 
way and banking industries as well. 

This book gives a detailed and 
clearly presented review of the holding 
company, its history, significance, advan- 
tages and disadvantages as an institution 
and as an alternative to other forms of 
combination. 

Inasmuch as the authors are primarily 
interested in regulation of. utilities they 
have expressed definite convictions as to 
regulatory methods in this field while the 
industrial and banking holding company 
has been touched upon only for its influ- 
ence on the holding company develop- 
ment. 

Some 222 pages are devoted entirely 
to the utility company. This includes a 
chapter on the organization of the major 
systems. About 100 pages are devoted to 
the railway holding company and 17 to 
the bank holding company. A compre- 
hensive appendix by Maurice Mound 
gives a short history of suits between 
minority and majority stock holders 
while a comprehensive list of books, arti- 
cles and official documents on the subject 
of holding companies adds to its use- 
fulness. 


THE Economics oF Puslic UTILITIES. 
By L. R. Nash. Published by the Mc- 
Graw-Hill Book Co., New York, N. Y.; 
486 pages, 6 by 9 in., cloth; price, $4.00. 

A comprehensive reference book for 
executives, engineers, students, inventors 
and others interested in the operation, 
management or regulation of the public 
utility company. Although written by a 
utility man from the utility standpoint 
the author has presented an obviously 
unbiased discussion which touches on all 
phases of the industry. 

Among the 28 chapters are covered 
the history and characteristics of the pub- 
lic utility, franchises, accounting methods, 
capitalization, valuation and depreciation. 
Regulation, rate structures, taxation and 
securities are discussed in some detail 
along with public relations, public owner- 
ship and comment on current utility prob- 
lems and issues. 

The only menace to continued utility 
progress lies, in the author’s opinion, in 
unwarranted political attacks. The indus- 
try should welcome criticism and elimi- 
nate practices not consistent with the 
highest standards of business ethics but 
should resent and publically condemn 
attacks on matters about which it has 
earned the right to freedom from criti- 
cism. 


Fiery Years of New York Steam 
Service is the title of a handsome and 
interesting book of 130 pages issued by 
New York Steam Corp. on the 50th An- 
niversary of its inception. It shows 
clearly the progress of central heating 
and steam supply, keeping step with the 
growth of the city, and the courage of 
the management in overcoming obstacles 
up to the present dominant position as 
an outstanding public utility service. 
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While the book is not intended for gen- 
eral distribution, a few copies are avail- 
able for those especially interested in cen- 
tral heating and the work of the- Corpor- 
ation. Requests should be made to A. R. 
Heath, executive assistant, New York 
Steam Corp., 280 Madison Ave., New 
York, N. Y. 


TIMKEN Wear and Lubricant Tester, 
a new development of the Timken Roller 
Bearing Co., Canton, Ohio, is described 
and illustrated, its principle and the de- 
tails of construction and action explained 
in an interesting bulletin recently issued 
by that company. 


HERRINGBONE Reduction Gears, high- 
speed type, designed for drives where 
silence is a factor, such as generator, 
pump and blower units having turbine 
motor or oil engine drive are completely 
described and illustrated in Bulletin T- 
111 just published by Murray Iron 
Works Co., Burlington, Iowa. 


FRANKLIN coal burner, a motor-driven 
underfeed stoker with forced draft for 
heating installations is described in an 
illustrated leaflet issued by Columbus 
Auto Brass Co., Columbus, Ohio. 


WELDED ICE CANS as made by the 
Frick Co. of Waynesboro, Pa., are de- 
scribed in Bulletin 162-A issued by that 
company. 

Advantages of welded construction 
are shown, the details of improved con- 
struction that are made possible by the 
process, tests to which the cans are sub- 
jected, and the advantages of the cans 
in convenience and durability. 


New Caratoc No. 5 covering air cir- 
cuit breakers, both open and enclosed; 
attachments and accessories of all kinds; 
relays and _ sectional, steel, dead-front 
switchboards and cubicles has been issued 
by the Roller-Smith Co., 233 Broadway, 
New York City. On Page 15 of this 
catalog appears an illustration and a de- 
scription of a new product, sectional steel, 
dead-front switchboards and cubicles, de- 
veloped to meet the demand for control 
equipment of the dead-front type. 

Fo.per entitled, The Beco-Turner Baf- 
fle Wall has just been issued by the 
Boiler Engineering Co., 744 Broad St. 
Newark, N. J. This folder is designed 
to show clearly how water tube boilers 
should not be baffled and how they should 
be baffled. It includes numerous exam- 
ples of how boiler efficiency and capacity 
have been increased by proper baffling. 
Photographs of actual installations on all 
kinds of water tube boilers — horizontal 
and vertical—are reproduced. A set of 
operating charts show temperature read- 
ings with correct and incorrect baffling. 

Wonper Book of Rubber is the title 
of a new illustrated bulletin published by 
the B. F. Goodrich Co., Akron, Ohio. It 
is not offered as a scientific discussion 
but rather as a story of rubber and the 
manufacture and use of rubber products. 
Characteristics of rubber are discussed, 
details are given of the manufacture of 
various rubber products and many inter- 
esting illustrations show how rubber is 
applied in industry. 

Butietin 1024 on a Tag steam-oper- 
ated controller is issued by C. J. Tagli- 
abue Mfg. Co, Park and Nostrand 
Aves., Brooklyn, N. Y. : 


Buttetin No. 70 of Fisher Governor 
Co., Marshalltown, Ia., describes and il- 
lustrates Series 4000 auxiliary actuated 
pressure controllers, including the Wiz- 
ard pilot. Applications are shown and list 
given of pipe sizes, dimensions of units 
and prices. 


FotDER 232 of the Borden Co., War- 
ren, Ohio, shows Beaver pipe tools for 
hand operation, the Beaver pipe machine 
and power drives. Net prices are given 
for delivery anywhere in the United 
States. 

PIPING AND VALVES, including welded 
and standard bolted types, in all forms 
such as flanges, gate valves, companion 
joints, butterfly valves, cooling coils and 
similar equipment are completely de- 
scribed and illustrated in Bulletin 44 just 
issued by Semet-Solvay Engineering 
Corp., 40 Rector St, New York. The 
company is also issuing Bulletin No. 45 
on the Semet-Solvay Koller type gas pro- 
ducer. ee 

MECHANICAL RELIABILITY of Hydro- 
electric Units—1930 has just been issued 
as Publication No. 216 by the Hydraulic 
Power Committee, National Electric 
Light Association, 420 Lexington Ave., 
New York, price 25 cents to members, 
40 cents to non-members. 

In this report, outage records of 230 
units, covering a wide range of head and 
capacity, have been classified according 
to the type of turbine and the cause of 
the outage. Data on reliability are tab- 
ulated and presented graphically to show 
trends and to make comparisons of per- 
formance of steam and_ hydroelectric 
units. 

Unit Heaters, their design, construc- 
tion and operation, are discussed in de- 
tail in a new bulletin by McCord Radi- 
ator & Mfg. Co., Detroit, Mich. 

Comsustion Engineering Corp., 200 
Madison Avenue, New York, has avail- 
able for distribution copies of three arti- 
cles, namely Tangential Firing of Gas- 
eous and Liquid Fuels, Corner-Firing of 
Blast Furnace Gas and Combination 
Burning of Blast Furnace Gas and Pul- 
verized Fuel, in which are discussed the 
recent developments in methods cf firing 
and in furnace design, which are being 
successfully applied for burning gaseous 
and liquid fuels, either singly or in com- 
bination with pulverized fuel. Several in- 
stallations are described and data given 
on operation. 8 pages each. 84x11 in. 


WEsTINGHOUSE O C Watthour single 
phase meters are described in a recent 
bulletin published by the Newark works 
of the Westinghouse Electric and Manu- 
facturing Co. 

Tue Hott Automatic Strainer is de- 
scribed in Bulletin No. 20 just issued by 
Rosedale Foundry and Machine Co. of 
Pittsburgh, Pa. These strainers are for 
the protection of water supply lines and 
are extremely easy to keep clean. 

Brooks O1t Co., Cleveland, Ohio, is 
issuing an interesting booklet on Brooks 
Improved Boiler Metal Treatment de- 
scribing how it works. 

A FOLDER just received from Brooks 
Oil Co., Cleveland, Ohio, gives the funda- 
mentals of its Boiler Metal Treatment, 
method of use and results accomplished 
in prevention of corrosion and _ scale 
adherence. 























June 1 
1932 ENGINEERING 


Power Plant Construction News 


Ala., Montgomery—Montgomery Stave & Cooperage Co., 
North McDonough Street, plans installation of power equip- 
ment in connection with proposed rebuilding of portion of 
mill, recently destroyed by fire with loss of about $75,000. 

Calif., Escondido—Union Ice Co., 1315 East Seventh 
Street, Los Angeles, Calif., is considering construction of one- 
story ice-manufacturing plant at Second Avenue and Spruce 
Street, Escondido, reported to cost over $30,000, with equip- 
ment. 

Calif., Oakdale—Oakdale Irrigation District, Oakdale, is 
planning installation of a pumping plant in Lone Tree Creek 
district for water supply service. Estimates of cost, including 
list of equipment, will soon be made. 


Calif., Pasadena—City Light Department bas plans near- 
ing completion for a new equipment storage, distributing and 
repair plant on Glen Street, consisting of three one-story 
structures, 63 by 221 ft., 33 by 87 ft., and 33 by 89 ft. Last 
noted will be used for repair of transformers and other equip- 
ment. Plant is reported to cost over $85,000. Marston & 
Maybury, 25 South Euclid Avenue, are architects. 

Del., Dover—City Council is considering installation of 
additional equipment in municipal electric light and power 
plant, including turbine unit with accessories. Estimated cost 
$43,000. L. D. Shank is city manager. 


Fla., Goulding—Southern Cotton Oil Co., Canal Bank 
Building, New Orleans, La., plans installation of motors and 
other power equipment in connection with proposed rebuild- 
ing of mill at Goulding, recently destroyed by fire with loss 
over $100,000. 


Ga., Atlanta—Knight Ice Co., Atlanta, has plans for a 
one-story ice-manufacturing plant, about 65 by 85 ft., on 
McDaniel Street, reported to cost about $25,000, with ma- 
chinery. George Brungart, Jr., Jonesboro Road, is engineer, 
in charge. 


Ill., Springfield—City Council plans early call for bids for 
an addition to municipal electric light and power plant, with 
improvements in present unit, including installation of boilers 
and accessories, condenser and auxiliary equipment. Burns & 
McDonnell Engineering Co., Interstate Building, Kansas City, 
Mo., is consulting engineer. 

Ind., Greencastle—Board of Trustees, DePauw University, 
has revised plans under way for extensions and improvements 
in central steam power plant for heating service, including 
one-story addition, 40 by 60 ft. Installation will include 
boiler, pumping units, coal and ash-handling equipment and 
accessories, with new 130-ft. steel stack. 

Ind., Vincennes—Genoa Paper Box Co., Genoa, Ill., H. L. 
Brenbarger, head, plans installation of motors and other elec- 
tric power equipment in proposed new plant at Vincennes, 
where factory building has been leased. Present plant will 
be removed to new location and capacity increased. 

Iowa, Croton—lIllinois-Iowa Bridge Co., Keokuk, Iowa, 
Robert W. Curtis, engineer, will have early hearing on appli- 
cation to Federal Power Commission to construct and oper- 
ate a power dam and hydroelectric generating plant on Des 
Moines River, near Croton. A transmission will be built. 
Entire project reported to cost over $500,000. 


Iowa, Cedar Rapids—Iowa Electric Co., celes Rapids, has 
made application for permission_to construct new transmis- 
sion lines in Scott and Jackson Counties.. Estimated cost not 
announced. 

Kan., Topeka—Department of Public Works is consider- 
ing installation of new motor-driven pumping unit, capacity 
about 4000 g. p. m., and auxiliary equipment in pumping plant 
at North Topeka, for waterworks service. New pump will 
eg two old units. W. E. Baldry is engineer. 

, Baltimore—Susquehanna Transmission Co., Lexing- 
ton Micliding Baltimore, operated by Pennsylvania Water & 
Power Co., same address, has secured permission for con- 
struction of a new steel tower transmission line from point 
on Pennsylvania state line, near Conowingo Creek, to Perry- 
ville, Md., passing through Cecil County, for power service 
for new electrified line of Pennsylvania Railroad Co., now 
being built. Power line will connect with hydroelectric gen- 
erating plant of Safe Harbor Water Power Co., Safe Harbor, 
Pa., an affiliated interest. 

Md., Hooper’s Island—South Dorchester Electric Light & 
Power Co., care of George W. Lindsay, 2036 Baltimore Trust 
Building, Baltimore, Md., recently organized, plans construc- 


tion of a power plant on Hoopers Island, with transmission 
line to end of island and other neighboring points. An ice- 
manufacturing plant with capacity of 20 tons per day is also 
planned. Permission has been granted by Public Service 
Commission. 

Mich., Grand Rapids—Water Department, engineering di- 
vision, has plans under way for a steel standpipe and reservoir 
for municipal water system, on site on Fuller Avenue, to pro- 
vide capacity of 1,500,000 gal. 

Minn., Hutchinson—Common Council is considering a 
municipal electric light and power — reported to cost close 
to $100,000, with equipment. D. A. Adams is city clerk. 


Minn., Morris—Common Council has engaged Robert J. 
Torrens, Shubert Building, St. Paul, Minn., consulting engi- 
neer, to prepare plans for propused municipal electric light 
and power plant, estimated to cost about $150,000, with equip- 
ment. J. A. Mielke is town clerk. 


Mo., St. Charles—City Council is considering a report of 
Russell & Axon, Roosevelt Building, St. Louis, Mo., consult- 
ing engineers, for a proposed municipal electric lighting plant 
and distributing system. Dr. elding is chairman of 
committee in charge. Project reported to cost more than 
$150,000. 

Neb., St. Edward—Common Council is having plans com- 
pleted for a municipal electric light and power plant, reported 
to cost over $50,000, with equipment. C. V. Barnhill, Federal 
Trust Building, Lincoln, Neb., is architect. 


N. J., Perth Amboy—Raritan Copper Works, Elm and 
Market Streets, plans rebuilding of power house at local mill, 
recently damaged by fire with loss reported over $40,000, in- 
cluding equipment. 

Ohio, Roseville—Village Council is said to be planning 
installation of pumping machinery and auxiliary equipment in 
connection with proposed municipal waterworks. A bond issue 
of $40,000 has been arranged for the work. 


Ohio, Van Wert—Stoops Packing Co., James Stoops, pres- 
ident, plans installation of electric power equipment in new 
vegetable canning “and packing plant, to replace factory re- 
cently destroyed by fire. Cost estimated at close to $90,000. 


Okla., Ada—J. A. McCurley, El Reno, Okla., is consider- 
ing construction of a new one-story ice-manufacturing plant 
at Ada, about 45~by 60 ft., with capacity of about 20 tons per 
day. Estimated to cost about $25,000, with equipment. 

Okla., Idabel—_Common Council is considering construc- 
tion of a municipal electric light and power plant, estimated 
to cost about $90,000, with equipment. F. D. Taffee, Idabel, 
is engineer. 

Ont., Campbellford—Hydro-Electric Power Commission, 
Campbellford, plans installation of electric power equipment 
in connection with proposed rebuilding of local pulp mill, 
recently ‘destroyed by fire with loss estimated over $100,000. 

Pa., Pittsburgh—Chief of Engineers, Washington, D. C., 
has recommended construction of two new locks and dams 
on Allegheny River, to replace present structures at Aspin- 
wall and Springdale, with power plants, electric lock-operating 
machinery and other equipment. Project is estimated to cost 
$4,906,000 and appropriation is being asked. United States 
Engineer Office, Pittsburgh, will be in charge. 

S. D., Hot Springs—Interstate Oil & Refining Co., Hot 
Springs, ‘has plans in progress for a Diesel engine generating 
plant at properties in the Mule Creek district, and plans early 
comic. Estimated cost not announced. 

Sioux Falls—General Manganese Corp., 155 West 
eee Street, Detroit, Mich., plans installation of electric 
power equipment in new leaching and concentrating mill on 
50-acre tract of land near Sioux Falls, on which options have 
been secured. A power house is projected. Entire plant is 
estimated to cost close to $350,000, with machinery. 

Texas, San Antonio—S. E. Knowlton Creamery Co., 1415 
West Summit Avenue, plans installation of electric power 
equipment in new two-story creamery and milk plant on 
Fredericksburg Road, Martinez Creek district, entire project 
estimated to cost about $55,000. Harrington Co., Builders’ 
Exchange Building, is architect. 

Utah, Brigham—Utah Gold Milling & Mining Co., care of 
F. W. McEntire, 155 Second Avenue, Salt Lake City, Utah, 
engineer, plans installation of electric power equipment in 
new ore mill in Park Valley district, near Brigham, entire 
project reported to cost close to $70,000 
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Air Compressors 
~. Laval Steam Turbine 
0. 
General Elec. Co. 
Worthington Pump and 
Machy. Corp. 
Air Preheaters 
Air Preheater Corp. 
Babcock & Wilcox Co. 
Combustion Engrg. Corp. 
Edge Moor Iron Co, 
Air Seals, 
Edge Moor Iron Co. 
Ash Handling Systems 
Combustion Engrg. Corp. 
Belt Dressing 
Dixon Crucible Co., Jos. 
Blowers, Fan and Furnace 
Air Preheater Corp. 
Carling Turbine Blower 


Co. 
De Laval Steam Turbine 


Co. 
Wing Mfg. Co. L. J. 
Blowers, Forced Draft, 
Portable, Pressure and 
Pulverized Coal 
Carling Turbine Blower 


Co. 
Tdeal Commutator Dres- 
ser Co. 

Wing Mfg. ©Oo.; & J. 
Blowers, Tube 
Diamond 
Corp. 

Blowers, Turbine 
— Turbine Blower 


Power Spec. 


Elliott Co. 
oo Steam Turbine 


werey a Turbine Co. 
Wing Mfg. Co., L. J. 
Boiler Baffles 
Engineer Co., The 
Boiler Blow Down Systems 
National Aluminate Corp. 
Boiler Compounds 
Dearborn Chemical Co. 
Boiler Setting Cement 
Hays Corp. 
Boiler Settings 
Engineer Co., The 
Boiler Tube Cleaners 
Liberty Mfg. Co. 
Pierce Co., Wm. B. 
Roto Co., The 
Boilers, Power and Heating 
Babcock & Wilcox Co. 
Combustion Engrg. Corp. 
Edge Moor Iron Co. 
Springfield Boiler Co. 
Vogt Machine Co., Inc. 
Boilers, Waste Heat 
Babcock & Wilcox Co. 
Edge Moor Iron Co. 


oa, Graphite, Dynamo 


otor 
Dixon Crucible Co., Jos. 
Bucket Elevators 
Kennedy-Van Saun Mfg. 
& Engrg. Corp. 
Bunkers, Coal & Ash 
Kennedy-Van Saun Mfg. 
& Engrg. Corp. 
Castings, Steel 
Springfield Boiler Co. 
Cement, Iron 
Smooth-On Mfg. Co. 
Cement, Refractory, Acid 
Proof, Furnace and High 
Temp. 
Babcock & Wilcox Co, 
Chain Wheels 
Babbitt Steam Spec. Co. 
Chemicals, Water Treating 
National Aluminate core. 
Chimneys 
American Chimney Corp. 
Cleaning Compound 
Dearborn Chem, Co. 
Coal Carbonizing Apparatus 
Combustion Seane Corp. 
Coal Crushers 
Kennedy-Van Saun Mfg. 
& Engrg. Corp. 
Cocks, Air and Steam 
Dart Mfg. Co., E. M. 
Lonergan Co., J. EB. 
Lunkenheimer Co. 
Williams Valve Co., D. T. 
Coils and Bends 
Midwest Piping & Supply 


National Pipe Bend, Co. 
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Combustion (CO) Recor- 
ders 
Brown Inst. Co. 
Hays Corp. 


Pierce Co., Wm 

Combustion Control System 
Bailey Meter Co. 
Engineer Co., The 
Hagan Corp. 

Hays Corp. 

Combustion Engineers 
Engineer Co., he 
Hagan Corp. 

Commutator Cement 
Ideal Commutator Dres- 

ser Co. 

Commutator Dressers, Slot- 
ters, Stones 
Ideal Commutator Dres- 

ser Co. 

Compound Pipe Joint 
Dixon Crucible Co., 
Smooth-On Mfg. Co. 

Cond Tube Cl Ss 
Pierce Co., Wm. B. 

Roto Co., The 

Condensers 
Allis-Chalmers Mfg. Co. 
Elliott Co. 

Frick Co. 
Worthington Pump and 
Machy. Corp 

Continuous Boller Blow Off 
Systems 
Cochrane Corp. 

Conveyors 
Kennedy-Van Saun Mfg. 

& Engrg. Corp. 

Conveying Systems, Pneu- 

matic 


Kennedy-Van Saun Mfg. 
& Engrg. Corp. 

Cooling Systems 

Schubert-Christy Corp. 

Yarnall-Waring Co. 
Cooling Towers 

Schubert-Christy Corp. 
Counters, Rewinten 

Lonergan Co., J. E. 
Couplings, Flexible 

Terry Steam Turbine Co. 
Couplings, Union 

Dart Mfg. Co., E. M. 
De-aerators 

Cochrane Corp. 

Elliott Co. 
Dryers, Coal 

Kennedy-Van Saun Mfg. 

& Engrg. Corp. 

Economizers 

Babcock & Wilcox Co. 
Ejectors 

Elliott Co. 
Electrical Supplies 

General Elec, Co. 

Ideal Commutator Dres- 


ser Co. 

Electrical Wires & Cables 
General Elec. Co. 

a pa Oil, Gas and Gaso- 


McIntosh & Seymour ——— 
Worthington Pum & 
Machy. Corp. 

Engines, Steam 
Allis-Chalmers Mfg. Co. 
Elliott Co. 

McIntosh & Seymour Corp, 
Troy Eng. & Mach. Co. 

Exhaust Heads 
Burt Mfg. Co., The 
Hoppes Mfg. Co. 
Ruggles-Klingemann 

Mfg. Co. 

Oil, Coal, Gas Burning 
Equipmen 
Gomnivestion Engrg. Corp. 
Se Co., The. 


Jos. 





Fans, Airplane Type 
Schubert- Christy Corp. 
Fans, Electric 

Catling Turbine Blower 


Tess, Ebon and Venti- 


ating 

Wing Mfg. Co., L. J. 
Feed Water Filters 

Elgin Softener Corp. 


Feed-Water Heaters 
Purifiers 
Cochrane Corp. 


Elliott Company. 
Hoppes Mfg. Co. 


and 





National Pipe Bend. Co. 
Scaife & Sons Co., Wm. B. 
Worthington Pump & 

Machy. Corp. 

Feed Water Treatment 
Dearborn Chemical Co. 
Elgin Softener Corp. 
Hagan Corp. 

National Aluminate Corp. 
Scaife & Sons Co., Wm. B. 
Zeolite Chemical Co, 

Filters, Oil 
Burt Mfg. Co., The. 

Filters, Water 
Cochrane Corp. 

Permutit Co. 
Scaife & Sons Co., Wm. B. 
Zeolite Chemical Co. ~ 

Fire Brick and Cement 
Babcock & Wilcox Co. 

Fire Hydrants 
Kennedy Valve Mfg. Co. 

Fittings, Flange and Pipe 
Kennedy Valve Mfg. Co. 

Flanges 
Dart Mfg. Co., E. M. 

Flooring, Open Steel 
Dravo-Doyle Co. 

Tri-Lok 

Flow Meters 
Bailey Meter Co. 

Brown Inst. Co. 

Flue Oleaners 
Diamond Power Spec. 


Corp. 
Pierce Co., Wm. B. 
Flue Gas Analysis Instru- 
ments 
Hays Corp. 
Furnace Fire Observers 
Springfield Beiler Co. 
Furnace Walls 
Combustion Engrg. Corp. 
Furnaces, Boiler 
Kennedy-Van Saun Mfg. 
& Engrg. Corp. 
Furnaces, Pulverized Coal 
Kennedy-Van Saun Mfg. 
& Engrg. Corp. 
Gas Collectors 
Hays Corp. 
Gaskets 
Smooth-On Mfg. Co. 
Gauge ks 
Lonergan Co. 
ae Differential and 


Hays Corp. 

Gauges, Draft, Liquid Level 
Bailey Meter 0. 
Brown Inst. Co., The. 
Hays Corp. 

Pierce Co., Wm. B. 

Gauges, Pressure and 
Recording 
Lonergan Co., J. E. 

Gauges, Water 
Lonergan Co., J. E. 
Lunkenheimer Co. 


Gears, Reduction and Dou- 
ble Helical 
De Laval Steam Turbine 


0. 
Moore Steam Turbine 


orp. 

Terry Steam Turbine Co. 
Generating Sets 

Allis-Chalmers Mfg. Co. 
Carling Turbine Blower 

Co. 
Moore 

Corp. 
Terry Steam Turbine Co. 
Troy Eng. & Mach. Co. 


Generators, Electric 
Allis-Chalmers Mfg. Co. 
Elliott Co. 

General Elec. Co. 
Troy Eng. & Mach. Co. 

Governors, Pump 
Atlas Valve Co. 
Chaplin-Fulton Mfg. Co. 
Northern Equipment Co. 
Squires Co., C. E. 


Graphite 
Dixon Crucible Co., 
Grates and Grate Bars 
Kelly Fdry. & Mach. Co. 


Steam Turbine 


Jos. 





Machinery, Equipment and Supplies Used In The 
Production, Transmission and Utilization of Power 


Under the heading of each product listed will be found the 
names of the manufacturers of that product. 
advertisers, next to the back cover, gives the page numbers on 
which the manufacturers’ descriptive advertisements appear 


The index to 









Grating, Steel 
Dravo-Doyle Co, 
Tri-Lok Co. 


Grease 
Dearborn Chem. Co, 
Dixon Crucible Co., Jos. 
Vacuum Oil Co. 

Heat Exchangers 
Elgin Softener Corp. 
National Pipe Bend. Co. 
Vogt Machine Co., Henry 


Heaters for Special Pur- 


poses 
National Pipe Bend. Co. 
Heaters, Bleeder and Hot 


Water 

National Pipe Bend. Co. 
Heaters, Oil 
National Pipe Bend. Co. 
es ne & Refrigerat- 


g Machinery 
Vogt Machine Co., Henry. 
Instruments, Electrical 
be sartinel Elec, Co. 


ing Ma’ 
General Elec. Co. 
Joints, Expansion 
Yarnall-Waring Co. 
Ladder Steps, Steel 
Dravo-Doyle Co. 
Tri-Lok Co. 
Labricants 
Dearborn Chem. 
Dixon “eg one * Jos. 
Vacuum Oil Co 


Lubricators 
Lunkenheimer Co. 
Manzei Bros. Co. 
Williams Valve Co., D. T. 

Lubricators, Forced Feed 
Manzel Bros, Co. 

Mechanical Draft Appa- 
ratus 
Wing Mfg. Co., a5: 

Meters, Air and Gas 
Bailey Meter Co. 

Meters, Boiler 
Bailey Meter Co. 

Brown Inst. Co., The. 

Meters, Coal 
Bailey Meter Co. 

Meters, Water and Steam 
Bailey Meter Co. 

Brown Inst. Co., The. 
Cochrane Corp. 
Hoppes Mfg. Co. 
Worthington Pump & 
Machy. C 

Meters, V-Notch 
Cochrane Corp. 
Yarnall-Waring Co. 

Monel Metal Rings, 
Castings, Forgings, T 
ing, Sheets, Wire and 
Wire Cloth 
International Nickel Co. 

Motors 
Allis-Chalmers Mfg. Co. 
General Elec. Co. 

Nozzles for All Purposes 
Yarnall-Waring Co. 

Oil and Grease Cups 
Keystone Lubricating Co. 
Lonergan Co., J. E. 
Lunkenheimer Co. 
Williams Valve Co., D. T. 

Oil Purifiers 
De Laval Separator Co. 
De Laval Steam Turbine 


Co. 
Oil Separators 
De Laval Separator Co. 
Oil T: 


‘anks 

Manzel Bros, Co. 
Oiling Systems 

Burt Mfg. Co., The. 

De Laval Separator Co. 
Oils, Lubricating 

Dearborn Chemical Co. 

mgm Oil Co. 


Paint, Graphite 

Dixon Crucible Co., Jos 
Penstocks 

Smith Co., 8S. Morgan 
Pipe Ben 


nding 
— Piping & Supply 


National Pipe Bend. Co. 

Pur aees Piping & 
Equip. Co. 

Shay-hendall Engrg. Co. 



















Pipe Coils 
on Piping & Supply 


National Pipe Bend, Co. 
Pittsburgh Piping & 
Equip. Co. 
Shaw-Kendall Engrg. Co. 
Vogt Machine Co., Inc. 
Pipe Cutters 
Toledo 
Mach. 
Piping Rial turing, 
Fabricating & Contract- 


— Piping & Supply 


Pittsburgh Piping & 
Equip. aa" 
Pope, wm. 
Shew-Kendali Engrg. Co. 
Preheaters 
Babcock & ‘Wilcox Co, 
Pulverized Fuel Equipment 
Combustion Engrg. Corp. 
Kennedy-Van Saun Mfg. 
& Engrg. Corp. 
Pulverizers, Coal and Stone 
Kennedy-Van Saun Mfg. 
& Engrg. Corp. 
Pumps, Boiler Feed 
Allis- Cualmers Mfg. Co. 
De some Steam Turbine 


Bipe Threading 


Moore Steam Turbine 


rp. 
Worthington Pump & 
Machy. Corp. 
Pumps, Centrifugal 
‘Allis-Chalmers Mfg. 
De Laval Steam Turbine 


Co. 
ee Steam Turbine 


Cor; 
Warthingtes Pump & 
Machy, Corp. 

Pumps, Deep We all 

Worthington Pump & 
Machy. Corp. 

Pumps, Elevator, Fire and 
General Service 
~ Laval Steam Turbine 

0. 

‘Pumps, Oil and Electric 
Lonergan Co., J. E. 
Manzel Bros. Co. 

Pumps, Power 
Worthington Pump & 

Machy. Corp. 


Pumps, Turbine 
—, Steam Turbine 
or 


Pumps, ireherwen! ks 
Moore Steam Turbine 
Corp.. 
Purifiers, Boiler Feed 
Hoppes Mfg. Co. 
Scaife & Sons Co., Wm. B. 
Purifiers, Steam 
Hagan Corp. 
Pyrometers 
Brown Inst. Co. 
Recorders, Draft, Gravity 
Hays Corp. 
Recording Instruments 
Hays Corp, 
Regulators, Damper 
Atlas Valve Co. 
Brown Inst. Co., The. 
Engineer Co., The. 
Hagan Corp. 
Hays Corp., The. 
Ruggles - Klingemann 


Mfg. Co. 
Sarco Co., Inc. 
Regulator, e 
Atlas Valve Co. 
gulators, 


Co. 
Chaplin-Fulton Mfg. Co. 
Northern Equipment Co. 
Ruggles - Klingemann 

Mfg. Co. 
Sarco Co., Inc. 
Squires Co., C. E. 
Regulators, Pressure 
Hagan Cor 
Northern ‘Squipment Co. 
Ruggles - Klingemann 
Mfg. Co. 


e. y 
Sarco Co., Inc. 
Squires Co., C. E. 
Re; tors, ‘Temperature 
Atlas Valve os ‘0. 
Brown Inst. Co., The. 
Ruggles - Eiiagemana 


s. ; 
Sarco Co., Inc. 















